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: THE ETHYL CORPORATION SERVES THE 
PPROGRESSIVE PETROLEUM INDUSTRY Through Research 


N THE early days of the automobile, 
| gasoline quality was considered to 
be principally a matter of volatility, 
which in turn was roughly indicated 
by “gravity.”” As new refining pro- 
cesses were introduced, however, and 
automotive engines were improved, 
it was found that fuels of equal grav- 
ity might not have the same volatil- 
™ ity characteristics—and that neither 
a indicated the performance of fuels in 
respect to “‘spark knock.” 


As a consequence, it was reasoned 
that fractions of given volatility from 
different crudes might be different in 
chemical nature and thus cause dif- 
ferences in behavior during burning 
in engines. Ethyl’s research workers 
were among the first to conclude that 
a satisfactory explanation of differ- 
ences in behavior of fuels in engines 
would require the maximum infor- 
mation concerning fuel hydrocar- 
bons—the building blocks of which 
all gasolines are composed. 


Thus, nearly twenty-five yearsago, 
| was born the idea behind one of 
| Ethyl’s fundamental research pro- 
» grams, which has been carried on 
continuously ever since for creation 
of a background of knowledge con- 
cerning hydrocarbons, and particu- 
larly about the combustion of hydro- 
carbons. 
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Research on pure hydrocarbons is carried out on this “17.6‘* 
supercharged single-cylinder engine at Ethyl’s Detroit Laboratories. 


Making and evaluating hydrocarbons 
— the building blocks of gasoline 


In 1926 the Ethyl Laboratories 
prepared all of the heptanes and a 
number of octanes. Among these 
early chemical curiosities was trip- 
tane, which is among the best of 
antiknock fuels known today. Nor- 
mal heptane and iso-octane were 
first proposed by Ethyl as antiknock 
reference fuels and have since 
proved of inestimable value for this 
purpose. 

During the intervening yearsmany 
more pure hydrocarbons have been 
isolated and studied. In addition 
to work done independently, the 
Ethyl Laboratories have cooperated 
extensively with other laboratories 
of the oil and automotive industries 


in a program for the preparation and 
testing of as many as possible of the 
hydrocarbons likely to be present in 
gasoline. Research conducted or fi- 
nanced by Ethyl has included studies 
of hydrocarbons in specially designed 
engines, in laboratory combustion 
apparatus, and in spectroscopic 
equipment. 

Background information on hy- 
drocarbons is used by Ethyl, in co- 
operation with oil companies, for 
studies of experimental and com- 
mercial fuels. The aim of these stud- 
ies is to find the combination into 
which such fuels may be blended 
along with tetraethyllead to form 
the best and most economical gaso- 
line for present and future interests. 
As new refining processes are de- 
veloped, they complicate the tech- 
nology and economics of gasoline 
production. Thus these studies be- 
come increasingly important both to 
refiners and to engine manufacturers. 
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A poorly designed or 
carelessly erected plant 
is like a misspent life— 
difficult to remedy. 


As surely as heritage 
and environment deter- 
mine the course of a 
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life, knowledge and ex- 
perience predetermine 
the efficiency of a plant. 
Sound design and care- 
ful construction are all- 
important. 


From the drawing board to 
the test run we concentrate 
our experience on: 


1.—Low first cost. 


2.—Economy of 
operation. 


3.—Conservation 
through maxi- 
mum recovery. 


Result: Much of our work 
is repeat business. 
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PROTECTION 
for motor fuel quality “= 













Gum formation and the decomposition of tetraethyl 
lead in gasoline result in lower quality . . . a less 
efficient fuel... a fuel that fosters customer _ 

y dissatisfaction. 


To help refiners _delive e best possible 





product, and one that will stay that way, UOP 


offers inhibitors 1, 4 and 5. These inhibitors prevent 


gum formatio medthe-decemposition of 


tetraethyl lead. 


4 


sal offers not only these three inhibitors, 


Ser aT emcee 


but in addition, asst ce in choosing the inhibitor 








best suited to your product and help in applying . 
the most efficient methods of treatment to 1U 


your gasoline. 
. Genera 
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IVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. oP CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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DETERGENCY 
OXIDATION 
INHIBITION —i 
ECOMOMY —lower treating costs 


aximum engine cleanliness 


ISTANCE—greater oil stability 







proved bearing corrosion protection 


Consult our t 















nical staff for complete information or 
use of AEROLUBE Additives to improve 
mium, and Heavy-Duty motor oils. 


assistance in t¢ 
your Regular, 





Other Cyanamid Petr 
AEROCAT* 


um Chemicals include 


Fluid Cracking 


When Performance Counts... Call on Cyanamid 


*Reg. U. S. Pat. Off. 


**Trade-mark 


AEROLUBE: 


for highest quality 
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American 
Cyanamid Company | 
Petroleum Chemicals D partment i 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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What's Happening! © 


Summary of Current News Developments Concerning Oil Men 


EXPANSION 


Cosden Petroleum Corp. plans to rebuild the crack- 
ing plant at its 18,000 b/d Big Springs, Texas, re- 
finery, damaged by fire in May, 1947. In rebuild- 
ing the old thermal plant it will be changed to Fluid 
catalytic cracking and will be operated under license 
from Universal Oil Products Co. 


Imperial Oil’s new $8,700,000 refinery, moved from 
Whitehorse, Yukon Territory, was scheduled to go 
on stream at Edmonton, Alberta, July 17. When in 
full operation at end of year it will have 6000 b/d 
capacity, which will be increased to 11,000 b/d when 
an additional $2,500,000 construction program now 
in progress in completed. 


Indiana Standard has purchased a tract of ap- 
proximately 960 acres in Hammond, Ind. adjacent to 
company’s refinery at Whiting, Ind., for future ex- 
pansion. 


REFINERY OPERATIONS 


Crude runs to stills continued upward last month, 
hitting a new peak of 5,791,000 b/d during the week 
ending July 10. That figure represented 99.0% of 
capacity operation, according to API figures. Previous 
record run was 5,736,000 b/d during week ending 
June 5. 


A record-breaking run of 61014 days of continuous 
operation was recently established by Tide Water 
Associated Oil Co. with its Fluid catalytic cracking 
unit at Avon, Calif. The unit was first put in oper- 
ation late in 1944, and since then has been shut down 
only three times, including this latest turn-around. 


SYNTHESIS 


Experiments in underground gasification of coal on 
a larger scale than carried out last summer are now 
being planned by the Bureau of Mines and Alabama 
Power Co. Cost of the large-scale field tests, including 
Bureau expenditures and those of the company which 
are reimbursable, is estimated at $411,000 for a one- 
year period. 


A survey of synthesis plant sites is being made by 
Ford, Bacon & Davis, New York City engineering 





firm, under an $110,000-contract awarded it by the 
Army. Regions to be surveyed under what Army 
terms an “initial contract” are western Kentucky 
(coal), northwestern Colorado (shale) and south- 
eastern Texas (natural gas). 

The survey is being undertaken at the request of 
Interior Department, and will be limited to deter- 
mining only general areas where requirements for 
one or more plants, as determined by Bureau of 
Mines, can be met. “Subject to the availability of 
additional funds,’”’ Army said, “it is planned to follow 
the initial contract . . . with a survey nation-wide 
in scope...” 


Oil shale beds in western Colorado are again being 
studied to determine just how good are estimates that 
they hold fully 300 billion bbls. of oil. Sun Oil Co., 
Union Oil of California and Pacific Oil, a subsidiary 
of California Standard, have planned a diamond core 
drilling program with the Bureau of Mines and Office 
of Naval Petroleum Reserves which will start this 
summer. 


A $750,000 lignite research laboratory is being 
planned by the Bureau of Mines at Grand Forks, N. D. 
Design has been started and construction is expected 
to get under way this fall, with completion scheduled 
for the end of 1949. Lignite, which represents nearly 
one-fifth of our coal reserves, is a high-moisture coal 
which tends to crumble upon exposure to air. The 
Bureau’s research will include the development of 
more efficient coal-gasification methods. 


PETROCHEMICALS 


Co-polymerization of styrene with drying oils or 
resins has been developed in England, and the prod- 
uct, it is claimed, can be applied with equal success 
to produce high quality gloss enamels and flat wall 
paints. A new company, Styrene Co-Polymers Ltd., 
has been formed to manufacture the material on a 
commercial basis, and plans to build a plant at the 
Partington Industrial Estate near Manchester. Styrene 
will be supplied from the new petroleum chemicals 
plant already being built on the same Estate by 
Petrochemicals Ltd. 


Chemical activities of Phillips Petroleum Co. have 
been expanded through the formation of a wholly- 
owned subsidiary, the Phillips Chemical Co. The 
new firm has been organized for the purpose of 
conducting Phillips’ chemical and synthetic rubber 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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operations, as well as its furnace-type carbon black 
activities. 


Manufacture of nitrogenous fertilizers is the first 
step in the program of the new Phillips Chemical Co. 
The company has leased the Cactus Ordnance Works 
at Etter in the Texas Panhandle, and also plans to 
build a new ammonium nitrate plant at Etter. Other 
plans call for a new ammonium sulfate plant on the 
ship channel near Houston, on a site large enough 
to permit the addition of the several other chemical 
plants which are projected. 


MARKETS 


July saw a general easing in the supply position of 
nearly all refined products. The only exceptions were 
prime grades of lubricating oils. 


Gasoline supplies appeared sufficient in most areas 
to meet consumptive demand, although the situation 
could hardly be described as “plentiful.’’ Quiet period 
for kerosine and distillate fuels was seasonal. For 
all light ends, prices on the high sides of price ranges 
were tending lower. Bidding of “premiums” by 
buyers, which was so pronounced on gasoline earlier 
this summer and as recently as a month ago on burn- 
ing oils, slackened considerably. Postings of refiners 
for the most part were unchanged; it was from the 
angle of “gray market” bidding of premiums that 
prices sloughed off on the light ends. 


Inventories of heavy fuels hit the top-heavy level 
in the Mid-Continent and along the Gulf coast. Group 
3 price for No. 6 oil. was off 10c to $2.40 per bbl.; 
still lower prices could not be confirmed. At the 
Gulf, prices for available cargoes of Bunker C drop- 
ped from around the $3.50 per bbl. level in mid-June 
to under $3.00 per bbl. late in July. 


RESEARCH 


The Texas Co. is expanding its research laboratories 
at Beacon, N. Y. Three new buildings are planned, 
which will increase facilities there by 40%. Texaco’s 
research activities, according to W. E. Kuhn, man- 
ager of the company’s Technical and Research Divi- 
sion, have tripled during the last decade. 

Included in the present program, scheduled for 
completion in one year, are laboratories for volatility, 
lubrication and combustion studies; a chemistry build- 
ing which will provide 18 complete laboratories for 
further development of new lubricants, and a third 
building which will provide office space and required 
services. 


Continental Oil Co. has created a new Development 
and Research Department to co-ordinate activities in 
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all departments of the company which come within 
these two categories. Manager of the new deypart- 
ment is L. L. Davis, formerly supervisor of technical 
services of the company’s Manufacturing Dep 


FOREIGN 


Burmah Oil Co., Ltd., of Glasgow, Scotland, is press- 
ing reconstruction of the war-ravaged oil industry 
in Burma, including the rebuilding of its prewar 
20,000 b/d refinery at Syriam. Scale of operations 
will be less than prewar throughput, but refinery is 
being rebuilt in such a manner that its capacity can 
be increased if and when additional oil resources are 
discovered. Company does not anticipate completion 
of program before 1951. 


Anglo-Iranian Oil Co. in conjunction with Gulf 
Oil Corp. plans to construct a refinery with an even- 
tual annual capacity of 30,400,000 bbls. (80-85,000 
b/d) on the Isle of Grain at the Thames and Kedway 
estuaries in England. Refinery, cost of which is 
estimated at $120,000,000, will be built in stages, 
beginning with central refinery unit, to be followed 
by cracking and related units. 


LEGISLATION 


Water pollution control legislation passed by the 
last session of Congress was signed by President 
Truman—and is now Public Law 845. Among other 
provisions, it authorizes the Surgeon General of the 
Public Health Service to “bring suit on behalf of the 
United States to secure abatement” of a pollution of 
interstate waters under certain conditions, but only 
after “reasonable opportunity” has been afforded for 
correcting the situation. 


TRANSITION 


Sinclair has closed down its 5000 b/d refinery at 
Fort Worth, saying that the Fort Worth-Dallas mar- 
ket can be better served by the company’s new prod- 
uct pipeline from Houston. Company said that its 
75,000 b/d refinery at Houston is more efficient and 
flexible than Fort Worth operation. 


Shell Chemical Corp. is moving its headquarters 
from San Francisco to New York in order to have 
its management operations closer to marketing cen- 
ters. The company now sells 95% of its products east 
of the Rocky Mountains. Pacific Coast manufac- 
turing and sales operations will not be affected. 

Shell Chemical operates three plants in California 
—at Pittsburgh, Martinez and Wilmington—and others 
at Wood River, Ill., and Houston. 
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NOW! DYNALOG TEMPERATURE MEASUREMENT 


with thermocouples or resistance bulbs 





_ TEMPERATURE. 


HIGH RANGES... LOW RANGES... IN BETWEEN— the 
unique advantages of Dynalog Electronic Instruments are 
adaptable to practically any process having temperatures 
to be measured, recorded, or controlled exactly and fast. 
Using either thermocouples or resistance bulbs, these 
instruments are unequalled in their flexibility of applica- 
tion—just as they are in their combination of accuracy, 
sensitivity, and speed of response. 


Dynalog Instruments are widely recognized, also, for 
their mechanical simplicity. They have fewer moving 
parts, and no parts moving faster than the pen. . . hence 
maintenance is virtually eliminated. There’s no slide wire, 
no galvanometer, no batteries, no gears, no moving con- 
tacts. A simple balancing capacitor, driven by a powerful 
push-pull magnetic positioner, entirely does away with all 
ordinary causes of trouble or failure. 

Using other primary elements, Dynalog Instruments are 
available for the measurement or control of pH, flow, 
pressure, and other process variables. Write for Bulletin 
397. The Foxboro Company, 246 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


q FOXBORO 


DYNALOG ELECTRONIC 
RECORDERS 


FOXBORO 


DYNALOG ELECTRONIC 
CONTROLLERS 





OXBOR 


REG. VU. S, PAT. OFF. 
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EMF DYNALOG 
CONTROLLER 






M/40 FLOW 
CONTROLLER 


oo 
OIL 








UGA 





With Thermocouples—On Pipe Stills, This 
Foxboro Combination assures extremely ac- 
curate, trouble-free control of transfer Jine 
temperatures under all conditions. 


























aalaieail 
—E RESISTANCE 
er: 
M/40 FLOW ‘ *s «¢ DYNALOG 
(STABILOG) (HYPER-RESET) 


neater on 


With Resistance 


Bulbs — For Tower 
Top Control, this 
Foxboro. combina- 
tion provides the 
sensitivity, speed 
and accuracy so es- 
sential to peak 
operating efficiency 
and economy. 
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Even an average size refinery can save thousands of dollars a year 
retubing with aluminum heat exchanger tubes! They cost you 
less these days than any other tubes on the market... only % 
as much as cold-drawn seamless steel, 4% as much as copper or 
Admiralty, 4% as much as stainless steel or Monel. Add to these 
savings, the savings in maintenance and replacement that you 
get by using aluminum. 

Aluminum tubes resist corrosive attack by sour crude, high- 
sulfur fractions, ammonia, and H,S, even when mixed with CQ,. 
Refineries report as much as 18 years’ service from aluminum heat 
exchanger tubes on sour crude installations. 

For product-to-product exchangers, and with most fresh, cooling 
waters, you can install aluminum tubes in your present equipment 
where steel tube sheets are used. If the equipment has brass tube ~ 
sheets, replace them with Alcoa Aluminum Tube Sheets for 
trouble-free service over long periods. Aleoa Aluminum Tubes in 
Alcoa Aluminum Tube Sheets give excellent service where either 
salt or fresh, cooling water is used. 

Immediate shipment of Alcoa Aluminum Heat Exchanger Tubes 
in all standard diameters and wall thicknesses from warehouse 
stocks in the mid-continent area. Other sections will receive prompt 
shipments from mill. 

If your water or product conditions require it, our engineers will 
be glad to advise with you on the use of Alcoa Aluminum Tubes 
and Tube Sheets. For this service, or for engineering data and 
information, write to ALUMINUM CoMPANY OF Am_ERIca, 1486 Gulf 
Bldg., Pittsburgh 19, Penna. Sales offices in 54 leading cities. 





BARE OR ALCLAD TUBES TUBE SHEETS . ROLL-IN 
For product-to-product or treated water of Alcoa Aluminum are easy to drill Your boilermakers will encounter no 
installations, bare Alcoa Aluminum Tubes and fabricate, light to handle, give problems of rolling-in Alcoa Aluiainum 
will be entirely satisfactory. Where excellent service with Alcoa Alumi- Tubes. Use standard tools and normal 
corrosive waters are to be handled, num Tubes where either salt or fresh machining technique on aluminum. 





Alclad Aluminum Tubes should be used. cooling waters are used. 








ALUMINUM 
° 
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The ‘Master’ Contract 
— GOOD OR BAD? 


_ before the last war, a definite 
trend seems to have been established 
which has become accelerated in recent 
years—in favor of the so-called “master” 
contract. 

Under this type of contract al] engi- 
neering and construction work to be 
undertaken at any particular refinery site 
is placed with one engineering contrac- 
tor—instead of being distributed among 
several. 

\From our experience—in the building 
of complete domestic refineries at Den- 
ver, Lake Charles, Salt Lake City and 
currently at East Chicago, Indiana, plus 
complete foreign installations made in 
Palestine and currently contracted for 
in Brazil, Canada, Argentina and the 
British Isles—there are definite and di- 
rect advantages in this method of opera- 
tion which are probably the reason for 
the increasing number of “master” 
contracts being let. 

For instance, the “master” type con- 
tract offers to the refiner—big or small, 


1. Concentration of overall process 
responsibility 
... With consequent increase of 
efficiency of final plant and more 
' profitable employment of refiner’s 
own staff 


°: 


2. Integrated process planning 
... providing actual initial capital 
savings and continued improved 
operating efficiency 

3. Coordinated mechanical 
engineering 
... eliminating costly hours of 
coordinating time and job site 
alterations 

4. Uniformity of engineering 
specifications 
... providing economy in main- 
tenance and spare parts inventory 


5. Centralized purchasing of 
materials and equipment 
... permits allotment of scarce 
materials in accord with desired 
completion schedule 


6. Simplified field administration 
and accounting 
... removing the necessity of 





b 
Warren L. Smith 
Vice President of The 
M. W. Kellogg Co. 














duplicate facilities by several con- 
tractors in the field and the concur- 
remt extra work at home offices 


7. Elimination of competition 
for local labor 
...expediting construction and 
insuring minimum labor costs 


8. Uniform labor policy at job site 
... With resultant improvement of 
man-hour efficiency 


9. Maximum economy in use of all 
labor at job site 
... through the flexible inter- 
change of crafts from one unit to 
another 


10. Saving in temporary facilities 
at job site 
... by dispensing with duplicate 
utility lines and housing for tools, 


supplies and labor 


11. Reduced tool expense 
... through full time use of all 
tools on various units 


In future advertisements in this series, 
specialists in each phase of refinery en- 
gineering and construction will discuss 
in detail each of these advantages accru- 
ing to the refiner who selects the 
“master” contract operation. 





Our company—M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of 


completed plants. It periodically issues a publication called the KELLOGGRAM, which 
describes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will just drop us a line at 225 Broadway, New York 7, N. Y. 


NEW YORK JERSEY CITY 


LOS ANGELES 


TULSA HOUSTON 


A SUBSIDIARY 
OF PULLMAN, INC. 


TORONTO LONDON PARIS 
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1 MORROW 


... IN PETROLEUM TECHNOLOGY 


Recent technological and economic developments discussed here in 


the light of their future bearing on petroleum refining operations 


include: 


Ethanol active competitor in antifreeze market. 


® Petroleum refiners major consumers of catalysts. 


® New teamup a natural for synthetic liquid fuel research. 


® Bibliography and translation exchanges established. 


° Authorities far apart on synthetic fuels costs. 


Next Winter's Antifreeze 
Picture Is Shaping Up 


NLESS SOMETHING UNEX- 

PECTED happens, it seems pos- 
sible that active competition will 
again exist in the antifreeze mar- 
ket this coming winter. Due to other 
war and postwar chemical demands, 
it has been several years since an 
abundance of antifreeze materials 
was available, and the shadow of this 
past still falls across the picture. It 
seems certain, for example, that the 
production of glycol (permanent) 
antifreezes will not meet or exceed 
demands, and methanol antifreezes 
are not likely to be a drug on the 
market. However, ethanol antifreezes 
should be plentifully available this 
year and their manufacturers expect 
to battle with makers of both the 
other types of antifreezes. 


If equitable distribution could be 
taken for granted—which it can’t— 
price would be the key to the pic- 
ture. Glycol antifreezes retail for 
$3.25-$3.50 per gallon, compared with 
ethanol at about $1.75 and methanol 
at $1.20-$1.35 a gallon (or slightly 
higher). Everything taken into con- 
sideration, one prediction™ is that 
the three major antifreezes will be 
consumed in approximately equal 
quantities the coming season, with 
total sales of some 70,000,000 gal- 
lons, representing a gross of $125,- 
000,000 or more. 

D. G. Zink, formerly of U. S. In- 
dustrial Chemicals and now with the 
Stanolind Oil & Gas Co., reportedly” 
feels that “ethylene glycol should 
eventually become the leading anti- 
freeze.” Methanol, however, has mer- 
its of its own, chief of which will al- 
ways be a considerable price advan- 
lage; it is a volatile-type antifreeze, 
incidentally. 

Those motorists who prefer the 
permanent-type antifreezes because 


qd \non., “‘Three Chemicals Compete for 
\ntifreeze Market,’’ Chemical Industries 
2, No. 5, 764, 818, 820 (1948). 
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they have used them year after year, 
after addition of inhibitors, have 
probably not noted such recent in- 
formation: as the statement that 
“manufacturers claim that the vary- 
ing rate of (corrosion inhibitor) 
breakdown and the possibility of con- 
tamination by exhaust gases from 
cylinder head leaks, etc., require that 
antifreeze material be utilized for 
only one season and not be reinhib- 
ited.”™ If this practice is followed, 
the permanent-type antifreezes may 
lose some of their aura of superi- 
ority, especially taken in combina- 
tion with their occasional tendency 
to leak through pinholes and to form 
a “lacquer” on cylinder walls. 

In any case, motorists this com- 
ing winter need not fear freeze-ups 
caused by anything other than their 
own tardiness in adding antifreeze. 
The permanent types will undoubt- 
edly be sold on a first-come, first- 
served basis, as in the past, but the 
petroleum industry will not lose gas- 
oline and lubricant sales because 
many cars are laid up by an anti- 
freeze shortage. 


Refining Industry Major 
Consumer of Catalysts 


CCORDING TO A RECENT 

SURVEY of the field of catalyst 
manufacture,” the petroleum indus- 
try is by all odds the nation’s lead- 
ing consumer of catalysts, a unique 
position when it is considered that 
10 years ago catalytic processes— 
cracking, reforming, hydroforming, 
and so on—were generally held to be 
research curiosities of potential but 
not near-future importance. 

In his estimates of major catalyst 
replacement requirements for 1948, 
Earl C. Ray of the Harshaw Chemi- 
cal Co. shows a figure of 38,000 tons 
of silica-base catalysts for ‘“syn- 
thetic cracking—all kinds,” these cat- 


(2) Ray, E. C., ‘‘Catalyst Manufacture—A 
Growing Industry,’’ Chemical Engineering 
55, No. 5, 127-29 (1948). 





alysts being valued at $10,000,000. 
Next on the list is hydroforming, 
whose catalyst replacements are ex- 
pected to total 1,800 tons (alumina- 


base type), valued at $3,200,000. 
Some 410 tons of catalyst (valued 
at $600,000) will be required for the 
dehydrogenation of butane and buty- 
lenes to produce butadiene, and the 
detailed figures wind up with an es- 


‘timate of $250,000 worth of nickel 


catalysts (75 tons) for fat and oil 
hydrogenation. While this list does 
not include catalysts consumed in 
the manufacture of ammonia, meth- 
anol, and styrene, nor in the myriad 
catalytic processes employed by 
chemical manufacturers, it is signi- 
ficant indeed to note that the petro- 
leum industry dominates the cata- 
lyst-consuming field to an _ over- 
whelming degree. 


The above-mentioned survey in- 
cludes an interesting discussion of 
catalyst uses, types, and manufac- 
turers, but these details are not ger- 
mane to this particular discussion. 
It must suffice to note that the Hou- 
dry Process Corp., the M. W. Kellogg 
Co., the Oronite Chemical Co., and 
the Socony-Vacuum Oil Co. are 
among the makers as well as users 
of catalysts. 


Gulf Oil and Koppers Combine 
For Synthetic Fuels Research 


HE PETROLEUM AND COAL 

industries have noted with no 
great surprise the recent announce- 
ment of the signing of an agreement 
between the Gulf Oil Corp. and the 
Koppers Co. under which these two 
concerns will engage in cooperative 
research and development of prac- 
esses for the conversion of coal to 
gas and liquid fuel. 


Both companies are “Mellon” con- 
cerns, with headquarters in buildings 
across the street from each other in 
downtown Pittsburgh. Moreover, as 
the announcement points out, Kop- 
pers’ research has been somewhat 
concentrated on methods for the con- 
version of coal to synthesis gas, 
while Gulf, more interested in the 
past in natural gas, an “easier” raw 
material, has probably concentrated 
its research on the synthesis step. 


This combination parallels, in in- 
tent, the joining of forces, last year, 
of the Pittsburgh Consolidation Coal 
Co. and the Standard Oil Co. (N. J.), 
although the announced program of 
the latter, on paper at least, was far 
more specific and ambitious in scope. 
All that the Gulf-Koppers announce- 
ment states is that the agreement 
may lead to the establishment of pi- 
lot plant facilities to further the joint 
developments of laboratory research 
programs. 

Both these combines, however, 
serve to highlight one or two perti- 
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nent facts of life in regard to syn- 
thetic liquid (and gaseous) fuels. 
First of all, natural gas supplies are 
far from inexhaustible, and coal ap- 
pears to be the ultimate raw mate- 
rial from which to prepare synthetic 
fuels. Secondly, the Synthine process 
and its variants appear to have a 
decided economic edge over compet- 
ing synthetic fuel processes. Thirdly, 
coal companies are not equipped to 
distribute and sell synthetic liquid 
fuels, while petroleum companies are 
unacquainted with the details of 
coal technology. Cooperation rather 
than unwarranted competition seems 
to be the watchword of the future in 
the synthetic fuels field. Finally, coal 
as a raw material may not be very 
far from a competitive position. 


Bibliography and Translation 
Exchanges are Established 


S SMALL PETROLEUM COM- 
PANIES know only too well, 
the cost of adequate information 
services comes high. Petroleum re- 
fining, with all its complexities, is 
too broad a field to be reckoned with 
adequately by small libraries and one 
or two men, yet the very diversity 
of the industry constitutes all the 
more reason for the continued need 
for technical information. 


This broad subject was considered 
elsewhere in some detail last year,‘®” 
so that further comment here would 
be unwarranted. However, it is cer- 
tainly encouraging to note that sev- 
eral information aids have recently 
been made generally available by 
various societies and that these serv- 
ices ought to be of growing value 
when more groups participate in 
them. 

Within the past two months, the 
Science-Technology Group of the 
Special Libraries Association has an- 
nounced both a bibliography pool and 
a card index of technical transla- 
tions. The former service is con- 
cerned specifically with unpublished 
bibliographies, which are deposited 
with the Pool and then made avail- 
able by it, gratis, on a loan basis. 


Of the 50-odd bibliographies col- 
lected to give the Pool its start, sev- 
eral are of direct interest to petro- 
leum refiners: (1) patents on de- 
greasing of metals, 1925-1942; (2) 
fuel injection in spark-ignition Otto 
cycle engines, 1930-1943; (3) car- 
buretors and carburation, 1919-1944; 
(4) combustion, 1927-1944; (5) com- 
bustion studies in internal combus- 
tion engines, 1929-1945; and (6) 
U. S. patents on antifreezes, up to 
September, 1937. 


It may well be expected that many 
other pertinent bibliographies will be 


- 


(3) Weil, B. H., Information Service and the 
Petroleum Industry, Georgia Institute of 
Technology, State Engineering Experiment 
Station Circular No. 10, 1947. 3 pages. 


added to those already available, es- 
pecially if all who have unpublished 
bibliographies available will deposit 
copies with this group. Deposits and 
requests for loans should be ad- 
dressed to Mr. Ralph H. Hopp, Tech- 
nical Librarian, Battelle Memorial 
Institute, Columbus 1, Ohio. 


In the words of Chemical and En- 
gineering news,” “translating costs 
for many scientific and technical ar- 
ticles and reports in foreign journais 
can be eliminated by the use of a 
‘union card index of technical trans- 
lations’ compiled and serviced free 
of charge” by the aforementioned 
group. “A master card file records 
translations in the fields of engi- 
neering, materials, aeronautics, chem- 
istry, metallurgy, communications, 
petroleum, and technology.” Contrib- 
uting agencies include the Office of 
Technical Services and the American 


- Documentation Institute, while many 


private industrial firms are said to 
have “contributed data on transla- 
tions in their files.” 


Unlike its methods in the bibliog- 
raphy service, where a pool of de- 
posited documents actually exists, 
the Special Libraries Association, in 
this case, simply acts as a clearing 
house, supplying inquirers with the 
names of companies or groups which 
have the desired translations, as 
noted in its index file. “To provide 
for organizations not wishing to re- 
veal their interests through disclos- 
ing translations in their files, how- 
ever, the service will act as exchange 
intermediary for the loan or sale, 
keeping the firm names anonymous. 
All inquiries should be addressed to 
Miss Miriam Landuyt, Research Li- 
brarian, Caterpillar Tractor Co., Pe- 
oria 8, Ill. , 


Without freely available technical 
information, petroleum refining ad- 
vances would be few and far between. 
It certainly behooves all concerned 
to cooperate with those groups which 
are trying to make its distribution 
easier and less expensive. 


Authorities Far Apart 
On Synthetic Fuels Costs 


ANY OTHERS WHO are follow- 

ing developments in the syn- 
thetic liquid fuels program can sym- 
pathize with the confusion experi- 
enced by the Special Subcommittee 
on Petroleum of the House Commit- 
tee on Armed Services. It stated in 
a recent report: 


“Only an _ experienced — scientist 
could evaluate this information (ob- 
tained at its hearings) and, judging 
from the different views we have re- 
ceived, the conclusions of even an 


(4) Anon., ‘‘Card Index of Technical Trans- 
lations,’’ Chemical and Engineering News 
26, No. 26, 1931 (1948). 





experienced scientist would be wide} 
disputed at this time’’. 


Some of this apparent confusion, 
at least as regards cost figures, is 
quite evident in two recent papers 
on the general subject, one by the 
president of Standard Oil Devclop. 
ment Co., E. V. Murphree,” and 
the other by the chief of the Office 
of Synthetic Liquid Fuels of the Bu- 
reau of Mines, W. C. Schroeder. 
Both papers contain figures which 
should be the “last words” on the 
subject, considering the eminent po- 
sitions of their writers, yet on such 
methods as the Synthine process us- 
ing natural gas Schroeder states that 
“talk of gasoline produced at 7 to 
9c per gal.” is the most recent esti- 
mate (for production from natural 
gas at 5c per 1000 cu. ft.), while 
Murphree’s figures, converted to the 
same raw material cost basis, yield 
an estimate of 11.4c per gal. Care- 
ful analysis of the bases of both state- 
ments yields a closer agreement— 
Murphree’s, for example, is for “a 
gasoline of higher antiknock quality 
than present premium _ gasoline.” 
However, only experts in the eco- 
nomics of the field can correlate 
the meanings and nuances of all the 
figures presented on all processes, 
which means that each such paper 
must be very carefully read if it is 
to be properly evaluated. 


These comments are not offered in 
criticism of the very real purpose 
served by such papers—the presen- 
tation to the public of the latest eco- 
nomic data available to those in a 
position to know. They are meant 
only as a reminder that: (1) all is 
not clear—much remains to be deter- 
mined, (2) any cost and investment 
figures are subject to rapid invali- 
dation in these days of changing 
dollar values—the passage of nine 
months can render “undependable” 
the best estimates available and (3) 
in many cases—and quite honestly 
and reasonably justifiably—the view- 
points of the writers are reflected 
in their use and interpretation of 
the data at hand. Nevertheless, with- 
out such papers, no one but those in 
a position of trust inside each com- 
pany would possess any reliable in- 
formation for comparison with data 
released by public agencies. 


In the meantime, more is becom- 
ing known about the technical proc- 
esses which lie behind the cost and 
investment figures. Various publi- 
cations of the Office of Technical 
Services, for example, are yielding 
valuable insight into German research 
on phases of potental significance to 
domestic operations. 


(5) Murphree, E. V., ‘‘Natural Gas, Coal, Oil 
Shale as Sources of Liquid Fuels,’’ Oil 
and Gas Journal 46, No. 49, 66, 68-79, 
95 (1948). 


(6) Schroeder, W. C., ‘‘Comparison of ‘Major 
Processes for Synthetic Liquid Fuels,’ 
Chemical Industries 62, No. 4, 574-77, 
682 (1948). 
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; Monsanto's new Petroleum Chemicals 
e Testing Laboratory provides in one cen- 
I~ tral location (St. Louis) complete testing 
) facilities for important phases of lubri- 
h cont evaluation. Pictured here is the 
central control hall, from which tests in 
e surrounding engine cells may be con- 
= trolled and observed, free from dis- 
h tracting noises. 
t 
*) 
. 
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e 
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S pee G IVE § v0 | ' Higher viscosity indices 
' ; sae : Doubled grading 
; ee 27 G lV ‘a 5 YO | K Improved starting ease 
7 _ Increased engine protection 
. STOMER | 
; C U | Reduced oil consumption 
’ 
? The better performance contributed by Santodex—Monsanto’s VI im- 
2 prover—offers refiners and compounders important sales advantages 
| that merit thorough investigation by anyone interested in increased profits 
: sf resulting from improved products. 
; foe : In addition, Monsanto offers refiners and compounders a greatly 
1 . expanded technical service through its newly enlarged Petroleum Chem- 
f bard icals Testing Laboratory. Not only is it possible to “custom blend” base 
' Zee A oil stocks for improved viscosity index—Monsanto research facilities are 
: ee also developing new and better pour point depressants, gear lube addi- 
. tives, motor oil inhibitors and detergents (including special blends). To 
, learn how Monsanto can improve your petroleum products, write to 
MONSANTO CHEMICAL COMPANY, Petroleum Chemicals Department, 
‘ 1700 South Second Street, St. Louis 4, Missouri. To obtain specific infor- 
| mation on Santodex, simply return the coupon. 
l q eeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeee 
| MONSANTO CHEMICAL COMPANY PP-5 
1 i Petroleum Chemicals Department . 
) : 1700 South Second Street, St. Louis 4, Missouri 
H Please send me full information on Santodex. ° 
2 Eee ee ee Title 7 
1 . | : 
l : Company ee ee ee a Fe ae a a ee ee " 
, Address___ ; a —— : 
4 bi City State. ; 
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NATURAL GASOLINE [am WARREN’S 


HYDROCARBONS | GLADEWATER, TEXAS 


~ |Iso-Pentane 
Normal Butane 
Iso-Butane 
Propane. 
_ _Hexane 


STA-VOL-ENE 


STABILIZED 


“Made stable, steadfast or firm ... constant quality” 


For the finest motor fuel blend, use 


WARREN STABILIZED NATURAL GASOLINE 


WARREN PETROLEUM eee | 


Producers, Manufacture Export Terminals: Corpus Christi, Port Arthu:, Baytown Texas City, 
Ex Seerks rs and Marketers and Norsworthy, Houston, Texas; Lake Charles, La.: 


TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products 
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CHEMICAL 
INDUSTRY 





GENERAL 
INDUSTRY 


Pressure and vacuum gauges, relief valves accessible on 
panel boards. Pump speed controls are mounted on one 
Pane! and dashboard. 
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AIRPORTS : 


PETROLEUM 
INDUSTRY 


PAINT 
INDUSTRY 


When it’s a flammable liquid fire, fight it effectively with foam. 
Here’s a new National AER-O-FOAM Truck that should be the 
heart of every Industrial fire fighting organization. Provides ample 
quantities of AER-O-FOAM wherever required . . . when needed. 


This new National AER-O-FOAM Truck is equipped with a 500 
GPM rotary fire pump and a tank for the storage of 750 gallons 
of AER-O-FOAM liquid. National Foam engineers have developed 
this as a complete, mobile foam fire fighting unit. It is equipped 
with foam nozzles, all necessary metering devices and controls. 


National Foam mobile equipment is available on any truck 
chassis you specify, direct from our plant... or our engineers will 
gladly work with your own particular fire truck builder in turning 
out a mobile foam fire fighting unit to your own specifications. 


NATIONAL FOAM SYSTEM, INC. 


lal-xololelUlo]gi-\a Miele mele Mala-Wl axel i-tailels 


Packard Building. Philadelphia 2, Pa. 
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| OTHER CLAD STEEL APPLICATIONS IN THE PETROLEUM INDUSTRY: 


Batch Stills e Naphtha Coolers « Reboilers « Accumulators and Separators « Surge Tanks « Reboiler Kettles « Dewaxing 


ON Furfural Solvent Tanks and Processing Equipment « Saturators « Traps « Distillate Drums « Dust Collectors « Tank Cars 


The new publications, No. 461 ‘‘fconomical Corrosion Protection for the Petroleum Industry”’ and No. 399 “‘Fabrica- 


tion of Lukens Clad Steels’’ will be sent on request to Lukens Steel Company, 443 Lukens Bidg., Coatesville, Pa. 
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DIFFERENCE 
BETW-EEN 


Yes, the difference between a clean, strong, corrosion-free 
pipe line and one that’s no longer fit for service can be a 
simple system of buried Alcoa Magnesium Anodes. 

Once designed and installed, this protection requires no 
external power supply. The anodes supply the current auto- 
matically without interruptions from wind or lightning. 

The installation cost of Aleoa Magnesium Anodes is 
frequently lower than that of a rectifier system, and mainte- 
nance, too, costs less. Minimum problems of interference 
with other buried structures is an additional advantage. 

Cast from specially compounded alloys to give maximum 
protection per pound of metal, Alcoa Magnesium Anodes are 
available in sizes to meet your needs, for prompt shipment. 
Write ALUMINUM Company oF AMERICA, 626 Gulf Building, 


Pittsburgh 19, Pennsylvania. Sales offices in principal cities. 
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3 Ways to Check Oxidation 


Gasoline Oxidation 
Inhibitors 


Oil Soluble Colors 


Lubricating Oil 
Additives 


Fuel Oil Additives 


Metal-Working 
Lubricants 


Corrosion Inhibitors 


These three Du Pont Gasoline Antioxidants 
permit you to select the antioxidant towhich 
your gasoline will be most responsive .. . 
and which will best meet your refining con- 
ditions. The matching of gasoline and anti- 
oxidant can be done most effectively 
through experimentation. For this reason it 
is suggested that you obtain samples of all 
three for evaluation in your own laboratory. 
Or, if you desire, the nearest of any one of 
the five Du Pont Field Laboratories will con- 
duct the tests for you on a sample of your 
gasoline. 

lf operating and storage conditions in- 
volving water contact in tank bottoms or 
caustic carry-over are the determining fac- 
tors, you will want Du Pont Gasoline Anti- 
oxidant No. 22 since it is insoluble in water 
and caustic. 

On the other hand, if control of copper 
dish gum is of major importance you should 
consider Du Pont Gasoline Antioxidant 
Nos. 5 or 6. Both of these antioxidants 
are excellent for this purpose. 

A comparison of these antioxidants with 
those you are now using will prove their 
effectiveness. Send for samples today, or 
contact the Du Pont representative in your 
area. He will be glad to discuss your anti- 
oxidant problem with you and to assist you 
in sclecting the one best suited to your needs. 

* 7 . 
Technical Bulletins are available on 
Du Pont Antioxidants Nos. 5, 6 and 22. . 
Write for your copies. 


Antioxidants 


No. 5 Antioxidant No. 5 is a solu- 
tion containing 50% Normal-butyl-para- 
aminophenol, 30% Anhydrous iso-pro- 
panol, and 20% Anhydrous methanol. 


PROPERTIES 
Specific Gravity at 60°/60° F . .0.91 
Pounds per Gallon at 60°F ....7.57 
Flash Point (Tag C.C.) ° F 
Viscosity at 100° F., $.U.S. ...... 
Solidification Temperature, ° 


No. 6 Antioxidant No. 6 is a solu-. - * . 


tion containing 50% so-butyl-para- ; ° 
aminophenol, 30% Anhydrous. iso-pro- 
panol, and 20% Anhydrous methanol. 


PROPERTIES ‘ 
Specific Gravity at 60°/60° F. . .0.91 
Pounds per Gallon at 60°F ... .7.57 
Flash Point (Tag C.C.) ° F 
Viscosity at 100° F., S.U.S. ...... 
Solidification Temperature, °F ...0 


No. 22 Antioxidant No. 22 is a 


commercial grade of N:N’-disecondary 
butyl-para-phenylene-diamine contain- 
ing no solvents. 


PROPERTIES 

Specific Gravity at 60°/60°F . .0.94 
Pounds pér Gallon at 60°F ... .7.67 
Flash Point (C.O.C.) °F 
Viscosity at 100° F.,S.U.S. ...... 
Solubility in Water at 80° F., 

Weight % 
Solubility in Gasoline 

at 80°F ..,,..,In all proportions 


E.1. DUPONT DENEMOURS & CO., (INC.) 


Petroleum Chemicals Division 


DISTRICT OFFICES: Wilmington e Chicago 


Wilmington 98, Delaware 
e Houston e Tulsa e Los Angeles 


REG. U.S. paT.OFF. 


BETTER THINGS FOR BETTER LIVING 
.»»- THROUGH CHEMISTRY 
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[oo in McKee 
refinery engineering is 
clearly indicated by the suc- 
cessful refiners who repeatedly 
use McKee services. This pho- 
to shows one of five similar 
petroleum processing units 
designed and constructed by 
McKee for the same refiner 


during the past five years. 
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Modern MEK solvent dewaxing plant at Sinclair's Houston refinery 


The OUTLOOK for LUBE OILS 


By E. R. SMOLEY 
The Lummus Co., New York 


Solvent refining and solvent dewaxing lubricating oil plants both 
operating and under construction are listed with estimated capacities. Total 


lubricating oil production is given through 1947 and estimated available 
production given through 1951 for both this country and the rest of the 


world. The demand picture is discussed as based on several factors and 
it is concluded that there is no indication that world demand for lubricating 


oils will be completely met in the future even with the large number of 


plants now under construction. 


HEN the refiner looks into the 

future of lubricating oils, he is 
interested in what quantities he must 
produce as well as what quality 
changes he must anticipate. Today 
premium lube oil blending stocks are 
solvent refined and dewaxed to as 
high as 95-100 Viscosity Index and 
zero or lower pour point. Additives 
are blended with these stocks for im- 
parting additional qualities. Syn- 
thetic organic lube oils were made 
and used during World War II. 


Mineral oils from petroleum have 
been used successfully for lubricat- 
ing machinery from as far back as 
the beginning of the Christian era. 
They were originally the crude oil 
and later the distilled raw lube 
Stocks. This was followed by acid 
treating, cold wax settling and other 
Processes developed by the refining 
Industry. Modern solvent refining and 
dewaxing were introduced commer- 
cially less than 20 years ago and 
made possible the production of 85 
V.I. or better oils with 0° to 20¢ F. 
pour point from practically any crude 
source. 


The use of raw stocks from less 
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desirable crudes has been increasing 
of necessity, and the replacement of 
plants producing lower quality lubes 
by modern solvent refining installa- 
tions still continues. It is believed 
that the lubricating oil lending 
stocks produced by these modern 
methods will require no major im- 
provement in quality to satisfy fu- 
ture premium lube oil requirements. 


The improvement in the quality of 
lube oils by the use of additives has 
represented a real development in 
this field. They reduce wearing of 
metals, formation of lacquer and var- 
nish deposits, sludging, oxidation, 
etc.; increase oiliness and Viscosity 
Index, reduce pour point and supply 
detergency. Considerable research is 
still being carried out in this field and 
it is expected that further develop- 
ments and improvements in the con- 
tinued future use of additives will 
result. No major change is antici- 
pated, however, in the present basic 
methods of manufacture of premium 
lubes, i.e. the use of a fractional per- 
cent of additives to refined lube blend- 
ing stocks. 


Synthetic organic lube oils were 


produced and used during the war 
and demonstrated special qualities, 
such as extremely high Viscosity In- 
dex and very low pour point. These 
oils are very expensive and it seems 
fairly certain their use will be lim- 
ited to special applications such as 
for fine, sensitive machines, airplane 
engines exposed to very low tempera- 
tures, sealed in lubrication, and fluid 
drive mechanisms. 

It is, therefore, fairly evident that 
the present modern refining equip- 
ment will continue to supply the fu- 
ture quality demands for lube oils 
and that any predictions of produc- 
tion and consumption quantities 
based on present type solvent refin- 
ing and dewaxing plants will repre- 
sent a true future picture. 


‘Modern Plant Facilities 


Modern lubricating oil manufactur- 
ing facilities are not as simple as in 
the old days but they give increased 
yields of higher quality products. A 
typical plant for processing reduced 
crude for full production of premium 
grade lubes, 95 V.I. and zero pour, 
includes a vacuum distillation unit, 
propane deasphalting plant, single 
solvent refining unit, solvent dewax- 
ing plant and a clay finishing unit. 
The higher the quality of the lube oil 
produced, that is the higher the VI. 
and the lower the pour point, the 
lower the yield of finished lube oils 
obtained. 

Projected production figures, there- 
fore, on the basis of new plants be- 
ing installed will be lower if yet 
higher quality oils are demanded. It 
is also difficult to estimate from new 
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TABLE 1—Propane Deasphalting Plants 


11. Atlantic Refining Co. 
12.*The Pure Oil Co. 


Philadelphia, Pa, ...... 
Smiths Bluff, Texas.... 
13.*Sinclair Refining Co. E. Chicago, Indiana.... 
14.*Shell Oil Co. BeOUEGeR, TORE cccccses 
15.*Phillips Petroleum Co. Kansas City, Mo, ...... 
16.*Tide Water Associated Oil Co. Bayonne, N, J. ........ 
17.*Standard Oil Co. (Indiana) Whiting, Indiana ...... 
18.*Creole Petroleum Corp. Venezuela rT TTT Tae TT 
19.*Shell. Oil Co. Cardon, Venezuela ..... 
20.*Consolidated Refineries, Ltd. Haifa, Palestine ....... 
21.*Anglo Iranian Oil Co. Liandarcy, S. Wales.... 
22.*Comp. Espanola de Petroleo S.A, Tenerife, Canary Isl. .. 
23.*Standard Oil Co. of Ohio Te, GOD co cvvesovecs 
24.*The Texas Co. Port Arthur, Texas..... 

ME (4 ee wencenoees 

* Under construction. 


TABLE 2—Solvent Extraction Plants 


Furfural Process 


. Gulf Oil Corp. Port Arthur, Texas..... 
The Texas Co, Lawrenceville, Ill. ...... 
The Texas Co. (3) Port Arthur, Texas..... 
The Texas Co. Los Angeles, Cal. 
Magnolia Petroleum Co. Beaumont, Texas ...... 


. Shell Oil Co, Martinez, Calif. cee 
. Quaker State Refining Co. Farmer’s Valley, Pa.... 
. Quaker State Refining Co. St. Mary’s, W. Va...... 
. Quaker State Refining Co. Emlenton, Pa. 
10. Continental Oil Co. Ponca City, Okla. ...... 
11. Golden Bear Oil Co. Bakersfield, Calif. ..... 
12. British American Oil Co, Ltd. Clarkson, Ont., Can..... 
13. Shell Refineries, Ltd. Shell Haven, England... 
14. Trinidad Leaseholds, Ltd. Point-A-Pierre, Trin. ... 
15. Gewerkshaft ‘‘Nerag’’ Hanover, Germany ..... 
16. Cooperative Refinery Assoc. Coffeyville, Kansas ..... 
17.*Socony-Vacuum Oil Co. Inc. PO, Ble Gescececes 
18.*Magnolia Petroleum Co. Beaumont, Texas ves 
19.*Tide Water Assoc. Oil Co. meee, Bi. J. vcccecss 
20. Sun Oil Co. Marcus Hook, Pa....... 
21.*Consolidated Refineries Ltd.(2) Haifa, Palestine 
22.*Anglo-Iranian Oil Co, Abadan, Iran 

23.*Cit-Con Oil Corp. Lake Charles, La. pons 
24.*Anglo-Iranian Oil Co. Liandarcy, S. Wales.... 
25.*Comp. Espanola de Petroleo S.A. Tenerife, Canary Isl. ... 
26.*Shell Oil Co. Cardon, Venezuela ..... 
27.*Societe General Huiles de Petrole Dunkirk, France 
28.*Burmah Oil Co. Syriam, Burma 
29.*Standard Oil Co. of Ohio Toledo, Ohio mp ee 
30.*The Texas Co. Port Arthur, Texas..... 
#4668 848%<00 


OO IS OV Go 


Phenol Process 


1. Kendall Refining Co. 

2. Imperial Oil Co. 

3. Esso Standard Oil Co. 

4. Esso Standard Oil Co. (2) 
5. Standard Oil Co. of Calif. 


Bradford, Pa. 

Sarnia, Canada 
A ee 
Baton Rouge, La. ...... 
Richmond, Calif. 


6. International Petroleum Co. Colombia pueeeeweéiees 
7. Humble Oil & Refining Co. Baytown, Texas ....... 
8. Union Oil Co. of Calif. :.  ivten euees 


9. Sinclair Refining Co. Houston, Texas ........ 
10. Gulf Oil Corp. Port Arthur, Texas 
11.*Sinclair Refining Co. East Chicago, Ind. ..... 
12.*Shell Oil Co. Peemstem, TORS occeccce 
13.*Atlantic Refining Co. Philadelphia, Pa. 
14.*Phillips Petroleum Co. Kansas City, Mo. 
15.*Standard Oil Co. (Indiana) le ee 
16.*The Pure Oil Co. Smiths Bluff, Texas.... 
17.*Creole Petroleum Co. Venezuela 
Total 


Duosol Process 


-_ 


Socony-Vacuum Oil Co. 
Magnolia Petroleum Co. 
sulf Oil Corp. 

Shell Refining Co. 
Shell Petroleum Corp. 
Standard Oil Co. of Calif. 
Continental Oil Co. 
Sun Oi] Company 

9. Champlin Refining Co. 
10. Attock Oil Co. 
11.*Cit-Con Oil Corporation 
12. *Union Oil Co. 


Paulsboro, N. J. 
Beaumont, Texas 
Girard Point, Pa. 
Stanlow, England 
Wood River, Ill. 
Richmond, Calif. 
Ponca City, Okla. 
Marcus Hook, Pa. 
ff ae 
Rawalpindi, India ...... 
Lake Charles, La. 
a oe 
WE Shs Ke ew ener ees 


~] 


DID ore con 





Refinery Location and Est. Chg. Cap., B/D 
1. Union Oil Co. of Calif. Gioum, Cat. ccccceccce . 
2. Shell Petroleum Co, Wood River, Ill. ....... 
3. The Texas Co. Port Arthur, Texas..... 
4. Standard Oil Co. (Indiana) Whiting, Indiana ....... 
5. Kendall Refining Co. Bradtoed, PR. .cccccces 
6. Humble Oil & Refining Co. Baytown, Texas ....... 
7. Bradford Penn. Refining Co. Wetsem, FE. ccccccecese 
8. Esso Standard Oil Co, Baton Rouge, La. ° 
9. Sinclair Refining Co. Houston, Texas ........ 
10. Mid-Continent Petroleum Corp. Tulsa, Okla. ........... 


2,500 
6,000 
74,010 


1,700 
1,500 


1,400 


3,000 
2,800 


- 
TABLES 1, 2, 3—Modern Lubricant Manufacturing Plants Built and Buildin:« 


TABLE 2—(Continued) 


Refinery 


SO,-Benzol 
Tide Water Assoc. Oil Co. 
. Shell Oil Co. of Calif. 
Union Oil Co. of Calif. 
Lobites Oil Fields, Ltd. 
Anglo-Iranian Oil Co. 
The Texas Co. 
Tide Water Assoc. Oil Co. 
. Manchester Oil Refinery 


el od al alt od od 


Location and Est. Chg Cap. B/! 


Process 
PS sscbtexncuce 28 
Martinez, Calif. ........ 1,5 
Oleum, Calif. Soke nee 
Ellesmereport, Eng. 


- 


Chiorex Process 


. Standard Oil Co. (Indiana) 
The Pennzoil Co. 
Mid-Continent Petroleum Corp. 
Socony-Vacuum Oil Co. Inc. 
Standard Oil Co. (Indiana) 
Bradford Penn. Refining Co. 


o> O71 YOO BO 


Nitrobenzene Process 


1. Atlantic Refining Co. 
2.7Sinclair Refining Co. 


tNitrobenzene-Sulfuric acid 


Liandarcy, S. Wales.... 1, 
Port Arthur, Texas 1,6 
Te. Be becscces .& 
Manchester, England ... 7 
San bh EN Geen en 10, 
Wood River, Ill, ....... 1,04 
Rouseville, Pa. ........ 1,0 
. SP ee 94 
Ck Oe Me weesecsass, O50 
Casper, Wyoming ...... 600 
Coepeeeem, FR. ciccccce 500 
err 5,700 
Philadelphia, Pa. ...... 2,359 
Wrenn, Bhs Be eevee 800 
WE. kt¢eveexsasees 3,150 


Total solvent refining 225,160 


TABLE 3—Solvent Dewaxing Plants 


MEK-Benzol Process 


. The Texas Company 

. Atlantic Refining Co. 

. Gulf Oil Corp. 
Socony-Vacuum Oil Co., Inc. 
The Texas Co, (2) 

. Socony-Vacuum Oil Co., Inc. 
. Quaker State Refining Co. 

. Magnolia Petroleum Co. 

. Tide Water Assoc. Oil Co, 
10. Standard Oil Co. of Calif.(2) 
11. Sinclair Refining Co. 

12. Continental Oil Co. 

13. Sinclair Refining Co. 

14. Quaker State Refining Co. 
15. British American Oil Co. Ltd. 
16. Sun Oil Co. 

17. Gulf Oil Corp. 

18. Petrolite Corp. 

19. Shell Refineries, Ltd. 

20. Attock Oil Co. Ltd. : 

21. Shell Refineries, Ltd. 

22. The Pennzoil Co. 

23. Gewerkshaft ‘‘Nerag’’ 

24. Imperial Oil Co. 

25. U.S.S.R. 

26. Atlantic Refining Co. 

27. Humble Oil & Refining Co. 
28.*Sinclair Refining Co. 
29.*Shell Oil Co. 

30.*Pure Oil Co. 
31.*Socony-Vacuum Oil Co. 
32.*Magnolia Petroleum Co. 
33.*Esso Standard Oil Co. 
34.*Sun Oil Co. 

35.*Tide Water Assoc. Oil Co. 
36.*Consolidated Refineries Ltd. (2) 
37.*Anglo-Iranian Oil Co. 
38.*Cit-Con Oil Corp. (2) 
39.*Anglo-Iranian Oil Co. 
40.*Burmah Oil Co. 


CHONATP WHE 


41.*Comp. Espanola de Petroleo S.A. 


42.*Cooperative Refinery Assoc, 

43.*Internation Waxes Ltd. 

44.*Societe Generale Huiles de 
Petrole 

45.*Esso Standard Oil Co. 

46.*Standard Oil Co. of Ohio 

47.*Sun Chemical Co, 

48.*Shell Oil Co. 

49.*Standard Oil Co. of Calif. 

50.*The Texas Company 


Lawrenceville, Ill, ..... 1,400 
Philadelphia, Pa. ...... 600 
Port ' Arthur, Texas..... 1,500 
Pasiehors, W. J. wsveces 3,800 
Port Arthur, Texas .... 5,000 


Propane Dewaxing Process 


1. Standard Oil Co. (Indiana) 
2. Union Oil Co. of Calif. 

3. Shell Petroleum Co. 

4. Kendall Refining Co. 

5. Humble Oil & Refining Co. 
6. Esso Standard Oil Co. 
7.*Phillips Petroleum Co. 
8.*Standard Oil Co. (Indiana) 
9.*Creole Petroleum Corp. 


SO.-Benzol Dewaxing Process 


1. Anglo-Iranian Oil Co. 
2. Lobitos Oil Fields Ltd. 
3. Manchester Oil Refinery 


Barisol Process 


1. Esso Standard Oil Co. 
2. Continental Oil Co, 


Cee 2 we Sseceicess BOS 
Farmers Valley, Pa. ... 1,800 
Beaumont, Texas ...... 3,400 
Bayonne, N. J. ....++-- 1,200 
Richmond, Calif. ...... 5,500 
Wellsville, N. Y. ....... 4,500 
Ponca City, Okla. ..... 1,300 
Houston, Texas ........ 3,500 
Masientom, Pe. ..cccce.- 1,300 
Clarkson, Ont., Can. ... 1,600 
Marcus Hook, Pa. ..... 3,500 
Port Arthur, Texas .... 2,200 
SED, THR ccc cecces 100 
Shell Haven, England... 1,600 
Rawalpindi, Pakistan... 450 
Stanlow, England ...... 1,300 
Cee Gey Bie sacccccesee Gee 
Hanover, Germany ..... 1,800 
Sarnia, Ontario ........ 2,500 
RE er eee ee 1,800 
Philadelphia, Pa. ...... 3,500 
Baytown, Texas ....... 4,500 
East Chicago, Ind. ..... 5,200 
Houston, Texas ........ 4,800 
Smiths Bluff, Texas.... 4,200 
Paulsboro, N. J. ...... 3,000 
Beaumont, Texas ...... 4,800 
Baton Rouge, La. ...... 4,500 
Marcus Hook, Pa. ..... 2,000 
Bayonne, N. J. ........ 1,500 
Haifa, Palestine ....... 7,500 
MEOGOR, TORR .cccccccce 1,000 
Lake Charles, La. ..... 7,500 
Llandarcy, S. Wales ... 1,000 
Syriam, Burma ........ 3,500 
Tenerife, Canary Isl. .. 700 
Coffeyville, Kansas .... 2,000 
Agincourt, Ontario ..... 150 
Dunkifk, France ....... 1,500 
Bayonne, N. J. ........ 7,506 
‘eee, GP cccccccece Oe 
Chanute, Kansas ...... 100 
Cardon, Venezuela ..... 4,000 
michmond, Calif. ...... 1,500 
Port Arthur, Texas..... 8,750 

, Sra sere 145,600 
Wood River, Ill. .. .... 1,300 
Giommm, Cant. .ncescccce 1008 
Wood River, Ill. ....... 3,600 
Bradford, Pa. ceneaae ae 
Baytown, Texas ....... 3,700 
Baton Rouge, La. was ae 
Kansas City, Mo. ..... 3,000 
Whiting, Indiana ...... 4,000 
Pe 600 

MOGEE @sxedevsneecese OO 
Llandarcy, S. Wales.... 1,600 
Ellesmereport, England.. 350 
Manchester, England ... 450 

Total wat mam 3 2,400 
Baton Rouge, La. ...... 1,800 
Ponca City, Okla........ 40 

.. ee 2,201 
Total dewaxing ....... 171, 10¢ 
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Outlook for Lube Oils 
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lube ‘acilities the quantity which re- 
plac«s lubes already being manufac- 
ture’ of lower quality and the 
amount which represents new lube 
oils. The accompanying tables, how- 
ever, are a good indication of in- 
creased lube oil production from 
plants now under construction both 
in the U. S. and outside this country. 


Table 1 shows the 11 existing pro- 
pane deasphalting plants and the 13 
plants now under construction with 
a total charge capacity of approxi- 
mately 74,000 b/d. The propane to 
oil ratio averages about 8 to 1. If we 
assume an average yield of 40% de- 
asphalted oil, the production of 
heavy raw lube stock amounts to 
29,600 b/d. The tables give for each 
plant the company, location and es- 
timated average daily charge oil ca- 
pacity. 

Table 2 lists the 19 operating fur- 
fural refining units, and the 14 units 
now under construction with a total 
charge oil capacity of 101,160 b/d. 
At an average of 3 to 1 furfural to 
oil ratio, the furfural circulated 
would be over 300,000 b/d. If we as- 
sume an average yield of 75% raf- 
finate, the average waxy refined lube 
stocks would amount to 76,000 b/d. 
This table lists for each plant the 
company, location and average daily 
oil charge capacity. Table 2 also lists 
the 11 operating phenol extraction 
plants and the 7 now under construc- 
tion with a total charge capacity of 
64,850 b/d. The company, location 
and daily oil charge capacity for 
each plant are also given in this 
table. 


The other solvent extraction plants 
now operating and under construc- 
tion are also listed under DuoSecl, 
SO,-Benzol, Chlorex and Nitroben- 
zene Processes with similar informa- 
tion as given under furfural and 
phenol. The overall total daily oil 
charge capacity to all solvent refin- 
ing units is 225,160 b/d and a 75% 
yield would net 169,000 b/d of waxy 
solvent refined lube stocks. 


A more significant indication of 
finished lube oils is the output from 
solvent dewaxing plants, as this is 
normally the final processing step 
other than clay finishing. The final 
clay finishing gives an average yield 
of 95-98%. Table 3, therefore, is the 
most significant indication of fin- 
ished lube production. This table lists 
the 29 operating solvent (Ketone- 
Benzol) dewaxing plants and the 26 
units now under construction with an 
average daily charge oil capacity of 
about 150,000 b/d. 

With an average pressed oil yield 
of 80%, the finished solvent refined, 


Soivent dewaxed oil production from : 


MEK units would be 120,000 b/d. 
Srnilarly, the dewaxing plants now 
Operating and under construction us- 
ins Propane, SO,-Benzol, and Bari- 
Sc. are listed in this table, and for 
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all processes the company, location 


and daily average oil charge capacity 


are given. The overall total daily oil 
charge capacity to all dewaxing units 
amounts to about 175,000 b/d, and at 
80% average yield the output would 
be about 140,000 b/d. 

To finished solvent refined, de- 
waxed, clay contacted lubes must be 
added inhibitors and additives which 
are used to improve the quality of 
lube oils by eliminating corrosion, 
lacquer and varnish fornfation, sludg- 
ing, offering resistance to oxidation, 
adding oiliness, permitting use of 
pressure between metal parts, in- 
creasing viscosity index, reducing 
pour, etc. The loss of yield, there- 
fore, in clay finishing is approxi- 
mately: compensated by the addition 
of inhibitors and additives for ob- 
taining total finished lube oil pro- 
duction. 

Total lube production in the United 
States by years from 1938 to 1947 
excluding 1939 based on Bureau of 
Mines figures(2) is given in Table 4. 

The figures showing production ca- 
pacity available built up for 1948 
through 1951 based on new lube 
plants under construction in the U. §S. 
are given in Table 5. It is fully real- 
ized that increased quality demands 
would reduce these figures and also 
that replacement lubes and new lubes 
from plants now under construction 
are difficult. to estimate accurately. 

The estimates for lube production 
outside the U. S. are more difficult. 
Bureau of Mines(3) supplies 1938 
and 1946 lube production for all 
countries outside the U. S. as given 
in Table 6. 

Estimates are made in this table 
for total production capacity avail- 
able for the years 1947-1951 inclu- 
sive. Since U.S.S.R. figures are quite 
uncertain, the above estimates as- 
sume about 25,000 b/d for each of 
these years. There is probably no 
doubt that they will rebuild and ex- 
pand some of the plants which were 
built prior to the war and the above 
figures are probably low. The rest 
of the production available capacity 
increase estimates are based on new 
lube plant capacity now under con- 
struction or being projected outside 
the U..S. The world total estimated 
lube available production figures, in- 
cluding the U. S. total, is 255,000 b/d 
for 1951. These estimates are all de- 


TABLE 4—Total Lube Production 


in U. S. 
B/D 
Year Produced 
Pe tend neck ee eae aaa 84,500 
SE iicat0né-nbcinsciek Sewanee 103,400 
1941 111,500 
1942 108,900 
DE oak ebs06000Kaed ee hee bes 109,500 
1944 115,800 
EE le: &: ntehndhs wb cew win hceee ge 118,300 
Pere rere 128,900 
BE hi owas Be aSKCE ANSE OS 146,000 





TABLE 5—Estimated U. S. Lube 
Production Capacity Available, 


1948-1951 
Capacity 
Year B/D 
DS 66a so skeen koe nb Oorewde ens 155,000 
PN iid o's acu win when apace wanna 173,000 
EY 00 esin ect pehecuncamenen: ee 
ee eee Tee 





pendent on a peaceful cooperative 
world economy with increasing in- 
dustrial activity, trade and gradual 
building up of the scale of living in 
Europe, South America and the Far 
East. This gives a rough picture of 
what the world has produced, is pro- 
ducing and can produce to lubricate 
the wheels of industry, railroads, 
automobiles, farm tractors, and so 
on. Now let us look at the demand 
picture. 


Anticipated Demand — 


Lube oil demands prior to World 
War II paralleled the rate of in- 
creased consumption of fuels for au- 
tomotive and industrial purposes. The 
Bureau of Mines figures(3) for pro- 
duction of lube oils show for 1938 a 
world total of 143,600 b/d with 84,500 
b/d produced in U.S.A. Similar Bu- 
reau of Mines figures(2) show a 
breakdown of U. S. demands for 
lubes for 1938 to be 40% for auto- 
motive uses, 32% for industrial and 
28% for export. 

World lube consumption figures 
were studied by Garfias, Whitsel and 
Ristori(4) for 1938 and 1939 which 
showed consumptions of over 95,000 
b/d in all countries outside the U. S. 
These figures showing world lube 
consumptions up to 164,000 b/d are 
given in Table 7. 

Since over 40% of U. S. lube pro- 
duction goes to lubricate automo- 
biles, it is of interest to look into this 
field first. The distribution of the 
use of gasoline gives an indication 
of where the lubes are used. The De- 





TABLE 6—Lube Production Outside U. S., B/D 





1938 1946 1947 1948 1949 1950 1951 

N.W.I. ek wlesowemaawan 6,000 3,800 
Bowmtts AmOTicN ...cccccecs 1,300 300 
CO Seat ee 4,400 1,000 
_Germany 3,000 1,100 
Italy 1,700 ae ae 
Roumania a ae iSeries ahn at cla 1,300 2,000 
United Kingdom .......... 2,800 6,400 
DE stvescusseawneees 27,000 21,000 
perro rT Cre Te —- 0 eee Ke 
Japan i 6,000 800 
.  wasctbechawanae sees 4,700 5,700 

Total—Outside U.S. ... 59,100 42,100 42,000 42,000 46,000 50,000 60,000 

Total—Incl. U. S. .... 143,600 167,100 188,000 197,000 219,000 235,000 255,000 
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TABLE 7—World Consumption of Lube 
Oils, B/D 


1938 1939 
United States ... 58,000 69,000 


Outside U.S. (Produced  out- 


SE. *eiascanakaae delatelda nae 62,000 63,000 

Outside U.S. (Exported from 
DOE Sustadidanebunedivand 36,000 32,000 
98,000 95,000 


Outside U.S. (Total)......... 
.. i | apres - 156,000 164,000 





partment of Commerce(5) tells us 
that gasoline is consumed 64.5% by 
passenger cars, 21.6% by trucks and 
the balance by buses, tractors, mili- 
tary and miscellaneous, including ex- 
port. The passenger cars, therefore, 
consume the greatest bulk of gaso- 
line and, therefore, lube oils. 


At the end of 1946 there were 28.1 
million passenger cars. registered. 
Roughly 4 million cars were pro- 
duced in 1947, over 5 million will be 
produced in 1948 barring a major 
work stoppage in one of the three 
big companies or several of the 
smaller ones. Half of this production 
was accomplished in the first half of 
this year even with a 17-day shut- 
down in Chrysler plants, two weeks 
or more in all G.M. plants and the 
stopping of Ford production for 
model change-overs. 


39,000,000 Cars in 1950 


Estimating 5 million cars in 1948, 
1949 and 1950 there would be at the 
end of 1950 47 million passenger 
cars not allowing for old car scrap- 
ping. If it is assumed that 2 million 
cars will be scrapped per year for 
these four years, the 1950 year end 
registration would reach 39 million 
cars. The number of cars scrapped is 
apt to be higher than during an av- 
erage period since the average aze 
of cars is about 10 years as compared 
with a prewar age of about seven 
years. 


Gasoline consumption per passen- 
ger car is of importance since lube 
oil consumption follows in more or 
less direct proportion. This consump- 
tion has risen from about 10 bbls. per 
car in 1925 to 15.33 barrels in 1941 
and to 16.5 in 1946 according to the 
Bureau of Mines.(5) The gradual 
trend towards increased consumption 
per passenger car will no doubt con- 
tinue because the American public 
still likes larger cars, likes to drive 
faster and more comfortably, and 
has an increased desire to travel and 
is now building homes to an in- 
creasing degree in suburban and rur- 
al areas. Department of Commerce(s) 
estimates that in 1950 34.5 million 
passenger automobiles will consume 
an average of 17.5 barrels per car. 


The extent to which motor gaso- 
line and, therefore, motor lubes will 
be consumed during the next five 
years will depend to a great extent 
on the economic status of the Ameri- 
can public and the scale of living 
they are able to carry out. It should 
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be noted here that the older cars on 
the road unquestionably consume 
more lube oils per gallon of gasoline 
than newer cars. However, it is also 
true that the American public is 
paying more for its automobiles to- 
day and is more careful to protect 
the engine and considers the operat- 
ing costs of lubricating oil a small 
item compared with the life and 
protection of its investment. 

Department of Commerce(5) esti- 
mates 5.7 million trucks registered 
at the end of 1946 will increase to 
7.2 million trucks using gasoline in 
1950, and 107,000 buses registered 
in 1944 to increase to 135,000 in 1950. 
With regard to farm trucks, the war 
stimulated the use of mechanized 
equipment on farms and the trend 
has been for greater use of gasoline 
for these units. The number of farm 
tractors in use in the U. S. increased 
from 1,009,000 in 1943 to 2 million 
in 1945 and 2,800,000 in 1946. 


This trend is predicted to continue 
by farm industry authorities, with 
great improvements in power units 
including greater operating comfort 
and ease of handling tractors includ- 
ing independent running power take- 
off. According to manufacturers, this 
is a device by which power is sup- 
plied by shaft to a farm machine 
where the farm tractor operator will 
have full power at the take-off in- 
dependent of the ground speed of the 
tractor. Department of Commerce‘) 
estimates that in 1950 3.2 million 
tractors will consume an average of 
800 gallons of fuel per tractor, of 
which 80% would be gasoline. Lube 
consumption for farm tractors is 
comparable to automobiles. 


Diesel Use Increasing 


The increasing use of Diesels for 
railroads is indicated by the con- 
sumption figures issued by Inter- 
state Commerce Commission of 167,- 
000 barrels in 1936, 7 million barrels 
in 1944, 10 million in 1945 and 12.5 
million in 1946. The first Diesel 
power main line passenger train was 
put in service in 1934 and in 1945 
there were 3,401 Diesel motors in 
service. There is a definite trend to- 
wards a conversion of the major por- 
tion of steam capacity to Diesels and 
the annual Diesel production capacity 
for railroads will have reached 1,000 
units during 1948. The demand for 
Diesel fuel in 1950 as estimated by 
Department of Commerce(5) is 25.5 
million barrels, or more than double 
the 1946 consumption. 

Since over the past 10 years the 
consumption of lube oils for indus- 
trial purposes amounted to 32% of 
the U. S. production of lubes, we are 
interested in looking into industrial 
activity. The Federal Reserve Board 
production index, which uses 100 as 
the base average for the years 1935 
to 1939, has been used by McIntosh(2) 
for prediction of lube oil demands in 








the industrial field. It represents © o- 
duction in factories and mines. T) ese 
indices have averaged between 125 
for 1940 and 239 for 1943. In the vear 
1946 this index was 171 average for 
the year but dropped to 159 in May 
due to strikes and reached 184 in the 
fall. The index for 1947 was 187 and 
for 1948 it is expected to average 189. 
It is predicted that this index wil! be 
between 180 and 190 for the next four 
years barring any major labor upsets, 
Based on these indices industrial !ube 
requirements should remain between 
45,000 and 50,000 b/d during the next 
five years and reflect increased luhe 
demands in other fields as a result of 
the lube consuming units manufac- 
tured. 


1951 Demand Up 20% 


Taking an overall look at the world 
picture, the future demands for crude 
oil and all petroleum products re- 
quirements are expected to increase 
from approximately 8.3 million b/d 
of crude oil in 1947 to 10 million or 
more b/d in 1951.(6) Where the de- 
mand per capita in the U. S. was 
13.9 barrels in 1947, the demands for 
the rest of the world excluding 
U.S.S.R. were only 1.4 barrels. There 
will, therefore, be considerable catch- 
ing up to be done by the rest of the 
world in consumption of petroleum 
products as increasing demands of 
industry, mechanization of farms, 
modernization of railroads and in- 
creased automobile usage really gets 
under way in other countries outside 
the U. S. With regard to lube oils 
outside the U. S., the production for 
1938 of about 60,000 b/d dropped to 
practically nothing at the conclusion 
of the war. Exports from this country 
were short of requirements over the 
past few years but reached 40,000 
b/d in 1947. Figures given previously 
in this paper show the estimated pro- 
duction up to 1951. 


It is evident from these figures 
that exports will continue at a high 
rate from this country and that a 
great deal depends on how fast Eu- 
rope, South America and the Far 
East develop their industries, use of 
automobiles, Diesels for railroads and 
farm tractors for farms as to how 
great these demands will be. The po- 
tential is definitely very great and 
pessimistic predictions may be found 
to be considerably in error. 
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anice! coal loaders 
such as this are one 
reason the coal in- 
dustry believes it can 
cut production costs 
—and thereby im- 
prove the economies 
of synthetic liquid 
fuels from coal 


Photo courtesy Pittsburgh Consolidation Coal Co. 
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COAL-to-O/L Plants Loom Closer 


Recent Announcement of Gulf-Koppers Agreement 


For Joint Research on Coal Gasification Points up 


Increased Tempo of Activity, Progress in this Field 


i? YOU have any doubts as to 
where the future of synthetic 
liquid fuels lies—take a trip to Pitts- 
burgh. 


There oil and coal have joined 
hands in two of the greatest private 
research enterprises ever undertaken 
to search out new and improved 
means of obtaining liquid fuel from 
solid coal. 

Latest development in the Pitts- 
burgh area was the announcement 
early in June that Gulf Oil Corp. and 
Koppers Co. had signed an agreement 
for cooperative research and develop- 
ment of processes for converting coal 
to gas and liquid fuels. 

Previously, in March, 1947, Stand- 
ard Oil Co. (N. J.) and Pittsburgh 
Consolidation Coal Co. had announced 
a similar joint project. Work on their 
undertaking has progressed to the 
point that a $500,000 pilot plant for 
gasifying coal is expected to be in 
operation next month. 


The Gulf-Koppers agreement, which 
had been in the making for two 
years, caused little surprise in the 


industry. It was the natural result 
of two neighboring companies with 
compiementing interests. As a joint 
- nent from the two firms puts 
it: 


_ “Gulf has long been a specialist 
In liquid fuels technology; Koppers 
has jong been a specialist in solid 
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fuels technology. We believe it only 
reasonable to anticipate that our 
knowledge in these two fields can be 
combined to develop more promising 
industrial processes for converting 
solid fuels into gases and synthetic 
liquid fuels.” 


Gulf and Koppers under their re- 
search agreement will be primarily 
concerned with gasifying coal to pro- 
duce a synthesis gas, and then proc- 
essing that gas into liquid fuels and 
other products. At present the com- 
panies contemplate only the exchange 
of information, with each continuing 
to carry on its own research. Eventu- 
ally, the cooperative program may 
lead to the establishment of pilot 
plant facilities to further the joint 
development of laboratory research. 


If the research work progresses 
satisfactorily in the direction ex- 
pected, Gulf and Koppers would un- 
doubtedly consider building a commer- 
cial plant, although officials of the 
companies would not discuss any de- 
tails of such a possibility. In all 
probability, any such commercial 
plant would be financed and operated 
by Gulf, with Koppers undertaking 
the engineering and _ construction 
phases. 


Gulf has been active in the study 
of synthetic liquid fuels for about 
ten years, and during that time has 
done a good deal of fundamental re- 


search on the subject. All its re- 
search activities are carried on by its 
subsidiary, Gulf Research and Devel- 
opment Co., with extensive labora- 
tories at Harmarville, just outside 
Pittsburgh. At present Gulf has 
about 20-25 members of its research 
staff working on the synthesis of 
liquid fuels, and is devoting about 
10% of its research budget to this 
activity. 


Head of Gulf’s research activities 
in synthetics is Eugene Ayres, a mid- 
dle-aged man who has been with Gulf 
for nearly two decades and who in 
true research fashion is always look- 
ing into the distant future—‘per- 
haps too distant, in some opinions,” 
he’ll confess with a sly grin. 


It was Ayres who two years ago 
began selling the idea of the Gulf- 
Koppers tieup. It was also Ayres 
who last spring declared that the 
Wolverton bill (providing for gov- 
ernment financial support for the 
building of commercial synthetic 
fuels plants) was “premature.” Com- 
mercial plants designed from data 
which will be accumulated during the 
next few years, he stated at that 
time, might actually get into suc- 
cessful operation sooner than plants 
,designed immediately from present 
inadequate data. 


He is still convinced that we don’t 
yet have the right answer to the 
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Photo courtesy Koppers Co. 


Koppers Co., which recently announced an agreement with Gulf for joint research 

on synthetic fuels from coal, is the foremost designer and builder of byproduct 

coke oven plants such as this one, an activity which has given it much practical 
experience in the handling of gases produced from coal 


question of the best process for 
manufacturing synthetic liquid fuels. 
Although the commercial plants now 
being built are based on the best in- 
formation available at this time, in 
his opinion they’ll become obsolete 
very rapidly. 


Koppers—40 Years Old 


The Koppers Co., the other half 
of the partnership, is almost an un- 
known entity to most of the petrole- 
um industry. The company is pri- 
marily of repute for its operations 
in designing, engineering and con- 
structing byproduct coke oven plants, 

Its history dates back to 1907, 
when Dr. Heinrich Koppers, a Ger- 
man scientist who had invented a 
new coke oven, came to this coun- 
try at the invitation of a group of 
U. S. Steel engineers and established 
a branch of his German engineering 
firm at Joliet, Ill. By 1912 headquar- 
ters of the H. Koppers Co. has been 
established in Chicago, and the com- 
pany was building byproduct coke 
ovens for a number of steel com- 
panies. 


The tremendous possibilities of the+ 


Koppers’ process were foreseen by a 
group of Pittsburghers headed by H. 
B. Rust, and in 1914 they purchased 
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a major interest in the Koppers Co. 
and moved its 85 employees to Pitts- 
burgh. Although the company still 
bears his name, Dr. Koppers (now 
dead) returned to his native Ger- 
many, and the firm has been owned 
entirely by American stockholders 
for nearly three decades. 

Today Koppers is one of the fore- 
most consultants and builders in the 
coke oven field, and is also actively 
engaged in tar refining, wood pre- 
serving, and the manufacture of gas, 
coke, chemicals and machine shop 
products. 

Its interest in synthetic liquid’ fuels 
stems from its coke oven activities, 
which have given it a good deal of 
practical experience in producing and 
handling gas from coal. 

Just recently the company was 
awarded the contract for engineering 
and constructing the $4,500,000 
Fischer-Tropsch demonstration plant 
which the Bureau of Mines is erect- 
ing at Louisiana, Mo. This plant, 
designed to have a capacity of 80 b/d 
of oil and gasoline, includes coal gasi- 
fication, gas purification, hydrocarbon 
synthesis, and product refining. 

Although several means of coal 
gasification are being studied by the 
Bureau, the new demonstration plant 
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will employ a process develop; py 
Koppers and sometimes referr:{ to 
as the “Koppers Dust Process It 
involves feeding finely pulveizeg 
coal, together with oxygen, carbon 
dioxide and steam, into a reactor, 
operating at 2500° F. and 10 psig. 


Koppers is discreetly silent when 


-it comes to talking about its new 


“Dust” process, but some authorities 
believe it may have even more prom- 
ising possibilities in the svnthetic 
field than Jersey Standard’s Fluid 
process. The Bureau’s decision to 
employ Koppers’ process is certainly 
indicative of its state of development, 

Another activity of Koppers which 
ties in with synthetics is the large 
scale manufacture of oxygen, needed 
for the coal gasification step. In co- 
operation with two other companies, 
Bethlehem Steel and Air Reduction, 
Koppers is now completing at Johns- 
town, Pa., an oxygen plant which 
will be the largest individual unit 
of its kind yet built. Bethlehem will 
use the oxygen in its blast furnace 
operations. 


The new oxygen plant will oper- 
ate on the basic Linde-Frankl cycle 
of compression and expansion, with 
subsequent fractionation. It is said 
to involve 2-stage compression of the 
air. Output will be about 150 tons 
daily. 

Head of Koppers’ research activi- 
ties is Fred Denig, vice president in 
charge of research. His right-hand 
assistant who-has been assigned re- 
sponsibility for Koppers’ activities in 
the field of synthetic fuels is A. R. 
Powell, one of the members of the 
Technical Oil Mission, which in 1945 
followed the advancing Allied armies 
into Germany, investigating every 
phase of that country’s synthetic op- 
erations. 


Koppers’ research department, with 
administrative headquarters in Pitts- 
burgh, operates a number of research 
laboratories and pilot plant facilities 
in connection with the activities of 
the various divisions. 


Most of the work on coel gasifica- 
tion is carried on in the companies’ 
laboratories at Kearny, N. J., where 
it also owns and operates a large 
coke oven plant, the gas from which 
is sold to public utilities in the vi- 
cinity. 


P-C Building Pilot Plant 


As indicated earlier, the synthetics 
research undertaking of Pittsburgh 
Consolidation Coal Co. and Standard 
Oil Co. (N. J.) has reached the stage 
of development where the former 
company expects to have its coal 
gasification pilot plant in operation 
next month (September). This joint 
research project was first announced 
in March of 1947. 

The pilot plant is being built by 
P-C at Library, Pa., a little mining 
town about 15 miles south of Pitts- 
burgh, where the company has estab- 


PETROLEUM PROCESSING, August, 1048 











lish 
was 


> ¢ 
gres 


firs! 
the 
$30 
tod: 
$50 


Ibs. 
exp 
the: 
aro 


me 
Th 
thr 
Col 
Cos 


Ll aed 
5% 


cog 
wit 
Oni 
bul 
has 
pla 
cor 
iza 
pre 
cia 


tiv 
its 
un 
iZe 
an 
tal 
as 





Pr- 


ith 
1id 
he 
ns 


ich 


ics 


ird 
ge 
1er 
pal 
ion 
int 
ed 


ng 
ts- 
ab- 


48 








Coal-to-Oil Plants 





— 
lishe. its research center. Ground 
was -roken in March of this year, 
and so far construction has pro- 
gressed on schedule. 


At the time this joint project was 
frst announced, it was expected that 
the pilot plant would cost about 
$300,000. That was last year, and 
today the figure is probably nearer 


$500,000. 
The plant will use about 100-150 
lbs. of coal an hour, from which it is 


expected to produce a 300 BTU syn- 
thesis gas, operating the plant at 
around 70% thermal efficiency. 

P-C is at present the largest com- 
mercial operator in the coal industry. 
The company was formed just about 
three years ago with the merger of 
Consolidation Coal Co. and Pittsburgh 
Coal Co., and today produces some 
5% of all the coal mined in the U. S. 

Although research activities among 
coal companies are a rarity, P-C isn’t 
without some experience in this field. 
One of the two original firms, Pitts- 
burgh Coal Co., since the early 1930’s 
has carried out research and pilot 
plant activities on a process for the 
continuous low-temperature carbon- 
ization of coal, aimed at producing a 
premium smokeless fuel and a spe- 
cial grade of tar. 


Research Program Started in 1946 


The present intensive research ac- 
tivities of P-C, the biggest thing of 
its kind any coal operator has ever 
undertaken, first began to be formal- 
ized in 1946. Early in 1947 a Research 
and Development Division was es- 
tablished, with Joseph Pursglove, Jr., 
as vice president in charge. 

When the agreement with Jersey 
Standard was announced, the re- 
search staff hardly deserved that 
name, it was so small. But today it 
has been increased to over 50, and by 
the end of the year is expected to be 
up to 125. 

P-C hasn’t gone into the synthesis 
field, it is frank to admit, with any 
idea of finding a solution to the pos- 
sible present shortage of liquid fuels. 
It is primarily a coal company, and 
its first interest is in disposing of as 
much coal as it profitably can. If gas- 
oline and fuel oil can be made from 
coal, then P-C is interested—not for 
the sake of the gasoline and oil, but 
for the coal. 

Some idea of what a coal-to-oil 
plant would mean to P-C in terms of 
mcreased coal consumption can be 
realized from a few figures H. S. Tur- 
ner, director of P-C’s research and de- 
velopment division, passed on to us: 

“A plant which would produce 
around 13,000 b/d of oil would require 
a8 much as 2% million tons of coal 
a yeaf. ... Today less than 150 coal 
mining companies, of a total of about 
(000, individually produce more than 
2,000.00 tons annually, based on the 
1946 record.” 

Th: company believes that it is in 
& geoeraphical location where a coal- 
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to-oil plant has the best chance for 


economic success. Pittsburgh is in 
the tri-state area of western Penn- 
sylvania, eastern’ Ohio, and northern 
West Virginia, with its concentrated 
population and industrial activity. 
Cheap river transportation is avail- 
able. And, most important of all, 
P-C has large coal reserves in the 
area. 


P-C’s thinking on how to make oil 
from coal isn’t confined to synthesis. 
There are at least two other routes 
which the company believes may be 
followed. 

The first of these is based on a 
general policy of using coal instead 
of oil in power plants and large in- 
dustrial and institutional installa- 
tions. Pursglove sees this method 
as the easiest way to get a million 
b/d of oil, but admits that it would 
“take a lot of doing.” The steel re- 
quired for switching burners from oil 
to coal would be picayune, he be- 
lieves, compared to the steel needed 


Gulf's research on synthetic fuels has been going on for over ten years. 


for an equivalent production of syn- 
thetic fuels from coal. 

Another route P-C is working on is 
low-temperature carbonization and 
the company has high hopes of de- 
veloping a continuous commercial 
process which will yield about %4 bbl. 
of tar per ton of coal carbonized, to- 
gether with a high-BTU gas. The 
tar could be used by steel manufac- 
turers in place of the 20-30 gal. of 
fuel oil now burned per ton of fin- 
ished steel. 

One point seems readily apparent 
when talking with officials of both 
Koppers and P-C—and that is that 
neither company seems to have any 
intention of going into the business 
of making and selling synthetic liquid 
fuels in competition with the petro- 
leum industry. 


Koppers’ main interest is in the 
plant engineering and construction 
phase—and P-C is primarily con- 
cerned with increasing the market 
for its coal. 


To pro- 


tect its research workers from the deadly effects of carbon monoxide, all of its pilot 
plants where Fischer-Tropsch type operations are carried on are equipped with 


canaries. 


While a man may feel only a slight headache after 20 minutes in an 


atmosphere of 0.25% CO, canaries show alarm in one minute and fall from their 
perch in three minutes 


rat 
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REPORT FROM BRITAIN 








Fine Supply Job by Petroleum Boat 


Has Saved Oil Industry there fro 





Through the war period and until June 30th last the supplying of 


petroleum products throughout the United Kingdom was done entirely 


through cooperative management of the oil companies in England, 


through a group of oil men known as the British Petroleum Board. So 


efficiently did the privately owned oil companies function under this 


arrangement that there has been no reason or even excuse for the 


Labor Government to consider nationalizing the petroleum industry, 


as it has several other industries. 


This story and other observations on social and political condi- 


tions in England come from on-the-spot reporting by Warren C. Platt, 


publisher of Petroleum Processing, who is on his first return trip to 


England and the Continent since 1944-45, when he served as a special 


war correspondent studying and writing on how petroleum served in the 


war. Other articles will come from Mr. Platt while he is abroad which 


should help American oil men to get a clearer conception of the forces 


and ideas there that may be pressing in on the American oil industry. 





LONDON — The British oil indus- 
try has just passed what undoubt- 
edly is the most critical point in its 
history, that point at which it would 
be only natural to expect oil to be 
caught in the sweep of the British 
Labour party now in power to take 
over many important industries. 


That the British oil industry suc- 
cessfully passed this point augurs 
favorably for the political future of 
the industry here just as it does for 
the oil industry in the U. S. Had 
the British oil industry been social- 
ized it would have greatly encour- 
aged the American proponents of 
government control, and such encour- 
agement could be difficult for the 
American oil industry to contend 
with, especially in case of any fur- 
ther shortening of supplies. 


Good Management Job 


The reason for the British oil in- 
dustry escaping socialization by gov- 
ernment was largely due to the great 
job the British oil industry did in 
co-operative management of the in- 
dustry and its supplies to public and 
the military during the past nine 
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years of war and peace. That job 
was done by a group of oil men known 
as the British Petroleum Board 
backed up by top government offi- 
cials. Under the sole management 
of these men, the entire oil industry 
in the United Kingdom pooled all its 
equipment, all its manpower, it busi- 
ness and its brands, for the Petroleum 
Board to do with in all respects as 
it saw necessary. It was a 100% 
monopoly. 


Board Dissolved June 30th 


This June 30th, the Board came to 
a peaceful and respected end, and 
equipment, manpower, and customers 
were handed back to the original com- 
panies. No one anticipates any anti- 
trust suits being thrown at them, 
even though in many ways the La- 
bour Party government seems to be 
as politically minded as our reform- 
ers back in the States, but they don't 
seem to be “anti-trust” minded over 
here. 

The size of the job this war pool 
did is indicated by the fact that it 
handled from ship to final consump- 
tion here and to the armies on the 


continent and in North Africa, al- 
most 1,000,000,000 bbls. of oil valued 
at more than $2,000,000,000. To man- 
age this volume the Board had to 
build and operate more than 1000 
miles of buried pipe lines in the U. K. 
with an immense amount of storage 
both above and below ground, and at 
the same time organize into one op- 
erating unit from 20,000 to 22,000 em- 
ployes, transferring them frequently 
about the country. The number is now 
up to 24,000 with the return of peace- 
time gallonage. 


These people are all workers, at 
terminals, pumping stations, and 
bulk piants, and operators of trucks 
and barges. All this operation was 
accomplished with a minimum of 
office help. Therein this organization 
represented the very opposite of what 
we usually call bureaucracy. And all 
this the Petroleum Board did under 
the most severe war conditions, with 
continual bombardment of plants 
and facilities and employes by air 
raids and flying bombs, which many 
days arrived every few minutes on 
some large areas like London. 


And Now—Competition 


As of June 30 these employes re- 
turn to their original companies as 
of the start of the war. The equip- 
ment is likewise now being sorted 
out for return. After this is done 
the revived old companies are free 
to search out their old customers, 
if they still exist, at all events to 
have. their prewar percentage of 
business out of what exists now. For 
a short period, expected to be 3 
months but subject to extension, no 
company is to solicit the customers 
of another, nor try and take more 
new business than its share. The 
degree of competition that was ex- 
pected to exist here after this sort- 
ing out will be modified by the se- 
verity of the present rationing of all 
petroleum products and the limitation 
likewise placed on rehabilitation, new 
construction, new equipment and the 
use of manpower, because of the 
world shortage in petroleum and steel 
and Britain’s shortage of dollar €X- 


change. 


There could have hardly been any 
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ocialization 


other type of set-up that would have 
made it easier for a government to 
take over an industry than obtained 
in this British oil industry. Here it 
was compact, well trained for 9 
years, stripped to the minimum of 
facilities and manpower and all a 
complete and highly economic op- 
erating unit. Also all the oil distri- 
bution industry was tied together 
in one comprehensive system of rec- 
ords and accounting and bank ac- 
counts, things that the average gov- 
ernment bureau messes up pretty 
badly when it ventures into business 
activities. 


Public Also “Adjusted” 


Further suggesting the auspicious- 
ness of the moment for government 
taking over the business was the fact 
that for these 9 years the public had 
become accustomed to buying only 
one brand grade of motor fuel, ‘Pool’, 
and kerosine and Diesel oil. The 
industrial world had become well ac- 
quainted with the fact that, while 
lubricating oil distribution was left 
in the original lube companies, never- 
theless the customers generally knew 
that all oils were cleared through the 
purchasing of the Petroleum Board. 


Never, one may well believe, was 
any industry in such an inviting con- 
dition and position for government 
Seizure. We of the U. S. may look 
in comparison at our own highly effi- 
cient Petroleum Administration for 
War, so well run by some of the ablest 
men in the industry. However, the 
PAW was not the possessor of the 
oil industry and all its facilities, 
PAW was not the employer of the 
industry’s workers and PAW was not 
the operating administrator of all its 
ramifications to the public and the 
collector of its sales income. 


Strict Organization Necessary 


On the cther hand, here in Eng- 
land, the industry had to have this 
compact self operating organization, 
as highly disciplined and under as ab- 


Solut: orders as was the Army, Navy, 
or A‘'v Corps, or England probably 
coul: 


not have survived even the be- 


ginnings of the war. An aggressive 
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and powerful enemy only 20 miles 
across the Channel not only easily 
flew large bombing planes and flying 
bombs half way up England, but 
even threw shells from its large guns 
directly across the narrower parts of 
the English Channel and wrecked 
many towns. All this was entirely 
different from operating an oil busi- 
ness in peace and quiet and com- 
plete physical safety. 


To sum it all up, this still private- 
ly owned and privately but war 
operated oil industry, was the very 
epitome of what Socialists and Com- 
munists have so long and desperately 
striven for. The high efficiency of this 
private-monopolistic oil industry was 
what the totalitarians have long 
tried to create when they did get 
a hold on business enterprises but in 
which they have always failed; an 
efficiency that the present govern- 
ment-owned and operated industries 
of the United Kingdom do not have 
and, if one may guess, never may 
achieve: an efficiency beside which 
Russia’s efforts are a joke. 


It was an efficiency which left pro- 
ponents of nationalization without 
their seeming rather well justified 
argument in the case of the other 
industries that they seized, the ar- 
gument of gross inefficiency. 


Other Factors Involved 


There were other factors that un- 
doubtedly prompted the British La- 
bour Party to pass up nationalizing 
oil. The Labour Party had bitten 
off a pretty large mouthful and was 
showing every evidence of having 
difficulty chewing it. Then, petro- 
leum products and their quick and 
intelligent application to the wheels 
of industry, the farm, of transpor- 
tation and the supplying of the daily 
needs of the people are vital to speed 
Englan@’s recovery. Distributing these 
petroleum products, giving the neces- 
sary engineering knowledge to in- 
sure their correct use, enlisting the 
petroleum industry to help sell, as 
it has all over the world, the effi- 
cient producing tools for the public, 
is so complex and so much a per- 
sonal thing on the part of the indi- 
vidual in oil, that the ‘“national- 


izors” 
alone. 


decided to let well enough 


There also was presented the story 
that the industry’s great future serv- 
ice to England’s recovery called for 
the investment of hundreds of mil- 
lions of pounds and dolllars for im: 
mense new refineries in England, 
heretofore not much of a refinery 
country; for research; for new dis- 
tribution facilities; for tankers and 
large production of crude oil over- 
seas. It was generally known that 
a very large part of this new invest- 
ment, and of its engineering and 
equipment, would have to come from 
the U. S. in much needed “dollars. 
Harldly could private American eit- 
izens be expected to build up gov- 
ernment monopolies against them- 
selves. 


Oil Was Slated for Nationalization 


While there was no public discus- 
sion of the idea of taking over oil and 
debate in Parliament chiefly concerned 
minor phases, the initially avowed 
purpose of the Labour Party when 
it came to power included oil in its 
published program. So the escape 
of the British oil industry is far more 
to its credit, to the credit of the job 
it did and the credit of its “public 
relations,” than the escape of Amer- 
ican oil so far from the grasping 
of the present and past administra- 
tion at Washington. 


But however well off American oil 
men_may now think themselves, and 
whatever comfort they may feel in 
the probability of the election of pri- 
vate-enterprise-believing Republicans, 
the American oil man should keep 
in mind that England has always been 
a conservative country and yet “it 
did happen here”. At the moment 
more seeds are being sown over here 
that will sprout action against pri- 
vate ownership than will protect it, 
let alone help develop it. 


Ideas on Situation There 


For whatever they are worth to 
you, the reader, here are some ideas 
on the English situation the writer 
has obtained from newspapers and 
many private conversations with per- 
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Another “Precision” LAnst 


for your laboratory... 





‘Precision’ 


MERCALYZER 


(Mercury Cathode Analyzer ) 





The New “Precision” MERCALYZER (Trade 
Name Registered) is used for the rapid electro- 
lytic removal of heavy metals from aqueous 
solutions of reactive metals. The wide range of 
applied potential, 0 to 10 volts, as well as the 
wide range of direct current, 0 to 10 amperes, 
permits the fast removal of large quantities of 
reactive metals. In addition, the use of magnetic 
stirring hastens the amalgamation of the reactive 


metals at the mercury surface. Use of the “Pre- The “Precision” MERCALYZER was developed in 


cision” Renewable Surface type Mercury Cathode cooperation with the Shell Development Company. 
not only speeds up the amalgamation of the re- USES 


active metals, but also allows longer use of the } ‘ 
Mercury Cathode before replacing the mercury; Removal of metals (copper, iron, nickel, cobalt, 


thus, more reactive metal can be removed with es wae ce om, moly on e 
one charge of mercury. solutions prior to determination of sodium, alumi- 


a num, boron, potassium and phosphorous. 
The “Precision” MERCALYZER is a dual apparatus. ; : 
Two determinations can be made independently The MERCALYZER = essential for removal of 
and simultaneously--either two amalgamations, two interfering elements poses 8 determinations by 
electro-depositions, or one amalgamation and one ae Aureneneeteed * olarographic procedures. Amal- 
electro-deposition. The “Precision” Mercalyzer can 8#™2t10N at the Mercury Cathode is rapid, clea 
be easily converted for electro-deposition analyses and en (compared to other chemical 
by replacing the Mercury Cathode assembly with an separations). 
adapter for the usual type of platinum electrodes. Write for detailed literature No. T-10589R. 


Precision Scientific Compan 
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Report from Britain 





_— 


gons on many economic levels and 
with non oil men. 


Many believe that the drive for 
socialization was put over to an im- 
portant extent by the men returning 
from war, whose thinking had been 
of things other than government and 
business and many of whom had been 
too young for business education. 
Some held what has undoubtedly been 
an ever growing desire of the last 
two centuries to reduce the gap be- 
tween the wealthy who inherit power, 
money, land and social position with- 
out having to work for them and those 
who work. 


Harsh Measures Needed 


Now that the country is under 
stringent rationing and regulation, 
many of these same men who voted 
for the Labour Party are even bit- 
terly critical and rebellious against 
the restrictions. However, conserva- 
tive observers among business men, 
who are critical of the pood sense 
of some of the socializing and how 
it has been carried out admit that any 
effective measures, no matter by 
whom, needed to bring about Eng- 
land’s recovery must necessarily be 
harsh and appear unfair to many of 
the public. 


While a reasonable amount of vege- 
tables, fish and chicken and a meaty 
dry sausage can be had at govern- 
ment-set prices at the best hotels 
and restaurants, it gets rather mo- 
notonous, especially when one hears 
all the time about how “bad” the food 
situation is even in the best hotels. 
One is lucky to get a thin slice of 
beef once a week, maybe two slices 
of mutton a week, with an egg on 
two mornings accompanied by a thin 
and small slice of bacon. Even for this 
one must speak to his floor waiter the 
day before or very early in the morn- 
ing, or earlycomers will get the limit- 
ed number of eggs or the half dozen 
skimpy steaks — at the most — as- 
signed to a floor. 


Payment, not Charity 


All this is more than the general 
public gets or can afford to pay for. 
And what they get is only after stand- 
ing in line—queueing—for an hour 
or three hours at a stretch perhaps 
in the rain and maybe with a cry- 
ing baby under one’s arm. “Bun- 
dles to Britain’, or to any other of 
the hard pushed countries over here 
are God-sends, so if you know any 
one send the limit—22 lbs. a month 
I think—or chip into one of these re- 
liable basket shipping organizations. 
This is not charity but part payment 
to a people who stood the brunt of 
the worst and longest of the war 
and who are now paying a far high- 
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er price than we in the U. S. have 
any idea of. 

You have to suffer the bombing 
to truly appreciate its horror and 
damage. As a returning war corre- 
spondent with 9 months in England 
and Europe I had told my wife of 
the bombings and thought I had done a 
rather accurate job. But after she 
made a couple of trips through the 
wreckage of the vast bombed sec- 
tions of London, she said she really 
had no conception from my recount- 
ing of the extent nor the horror of it. 


Her depression was _ intensified 
when she heard from women of their 
own bombing experiences, of being 
knocked senseless, of roofs blow off, 
homes destroyed, of being only a 
short block down the street from 
a home where food had been taken to 
a sick woman and into which one had 
just sent the milk man—and then 
to be knocked flat as the house, old 
woman and milkman went up in the 
air, in such pieces that the air raid 


wardens never found enough of them ‘ 


to put in a box. 


This happened in many towns and 
in France and Italy and of course 
in Germany and beyond. All the war 
correspondents would have liked to 
have written much of such horror 
illustrated by many human incidents, 
just as I would have four years ago, 
but such stories were strictly forbid- 
dén by the military so all you read 
would be a terse report that “an inci- 
dent had occurred” from bombing. 


Vast Areas Still Show Scars 


For example, no publicity was per- 
mitted about the bomb that hit a 
downtown church during Sunday 
morning services and killed some 800, 
or that knocked out a section of a 
department store or of all the other 
bombings that leveled hundreds of 
acres of London. One still bleak and 
unrebuilt area in the Old City that 
had teemed with heavy and impor- 
tant business life is larger than all 
“The Loop” in Chicago. You cannot 
go but a few blocks in London and 
some other cities without encounter- 
ing ghastly scars, still raw and prue- 
some. Much has been cleared away 
and some places rebuilt, but it will 
be many years before any consider- 
able number of these scars are closed 
up. 

It is experience such as this, daily 
refreshed by the scars all about, 
though people don’t talk about them 
nor seem to look at them, that has 
much to do with the political temper 
of the English people. If the Brit- 
ish soldiers could have returned to 
an undamaged country, with build- 
ings and homes intact, with food and 
clothing and other necessities and 
comferts of living such as we have 
in America, it is to be questioned 


if the Labour Party could have gone 
anywhere near as far in applying so- 
cialism as it has. But today peo- 
ple don’t feel that their sense of hun- 
ger is ever satisfied, in fact many 
believe the official diet greatly un- 
dernourishes them. Many elders are 
giving of their food rations to the 
children and they worry that this 
generation may not be strong enough 
to stand up against the difficulties 
of tomorrow. 


“New Look” Is Rare 


Many people are also constantly 
reminded of their difficulties by a 
highly developed consciousness—un- 
fortunately, only too well justified— 
of being shabbily dressed. Only a 
handful of well-to-do women enjoy 
via the black market the ‘““New Look.” 
The few ration coupons do not per- 
mit them to buy, even when they 
have the money, enough new clothes 
in a year to give the impression that 
they are well dressed. The wife of a 
well-to-do American oil man _ said 
that whenever it was that they would 
be going home, if conditions were not 
any better in England, she would 
take only enough clothes back to 
serve her the five days on the ship 
to reach New York—the rest she 
would distribute to friends and ac- 
quaintances to none of whom, in or- 
dinary times, would she casually 
dream of offering even a pair of 
stockings. 


Some here say they will never flee 
from England and her troubles but 
a surprising number, including some 
from good society levels, are think- 
ing and hoping they can move to the 
U. S. or to Canada. One woman 
with much money but all frozen hard 
in England, hopes that in some way 
she can move to the U. S. with her 
son, who is just out of college, where 
she believes he and his descendants 
will have greater opportunity. An- 
other mother the other day quietly 
slipped into the family’s small “Go 
to America Fund” unbeknown to her 
husband, the difference between the 
price given her by her husband for 
a ready-made coat and the cost of 
the cloth from which she actually and 
in secret made a wearable coat. 


May Never Uproot Socialism 


There are many of these in all 
walks of life. They don’t like today’s 
politics and while they hope to de- 
feat the Labour Party in 1950 they 
fear they will never be able to up- 
root Socialism. They are tired of 
the battle and, in the back of their 
minds, while they think Americans 
are unduly alarmed over possible 
trouble with Russia, they are fear- 
ful of the future, realizing only too 
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To simplify his rationing problem, this dealer refuses to serve private passenger cars at his station. He is located, however, at 
an important intersection of one of the main roads going west from London so he gets much truck business. The word “Pool” 






on the sign on the roof was the designation given to all motor fuel by the British Petroleum Board. With the retirement of the 


well they would be probably the first 
to be attacked and this time with 
raids and fiying bombs that might 
almost wipe the island off the map. 

I don’t want to emphasize unduly 
this sense of frustration, of being 
tired of hardship, of seeming defeat- 
ism or to give the impression that 
Britain could not nor would not rise 
with great courage and might to de- 
fend herself in another war. Cen- 
turies show that her courage and 
resourcefulness are not to be dis- 
counted. However the reader would 
do well to keep all this personal de- 
privation of body and spirit in mind 
as he reads of the country’s develop- 
ment of Socialism and other such 
reforms. 


There is little doubt that a big 
juicy “joint of beef” once a week 
and another suit of clothes once a 
year which a Britisher would be only 
too glad to work hard for, would do 
much to strengthen the position of 
private enterprise, that is private en- 
terprise which is intelligently and 
couragiously dedicating a fair share 
of profits to keeping up with the fu- 
ture as well as paying decent wages. 
But perhaps not even a “joint” once 
a day and a dozen new suits of clothes 
a year will change political think- 
ing and the course of economics 
enough to stop the steady decline 
and disappearance of the power and 
wealth inherited by those who do not 
labor for it. 


Big Estates Broken Up 


Taxes have broken up big estates 
far more rapidly than in the U. S. 
They are for sale everywhere, and 
failing to find purchasers they are 
being given to “trusts” held in the 
national interest. These old estates 
are also being broken up by the 
prevailing greater employment at 
better wages so that the large staffs 
of “help” at low wages needed to 
operate an estate cannot be collected. 

A fair and dramatic, and to us 
outsiders, laughable illustration of 
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board at the end of June, this sign came down 


this passing of the old system was 
the sight of a gentleman rigourously 
dressed in high gray “topper”, long 
gray cutaway, Ascot tie and stiff 
collar, busily pedaling down Park 
Lane, one of London’s most fashion- 
able thoroughfares, evidently on his 
way to join a party for the ultra- 
fashionable Ascot races, than which 
there is no greater nor dressier event 
in all England. The day once was 
when this gentleman and his breth- 
ren would have driven out to this 
event in nothing less than a coach 
and eight or, before the war, at least 
in a long black and shiny Rolls-Royce. 


But today with the shortage of 
cash and gasoline, he jammed his 
“topper” tighter on his head, humped 
his back and, with his coat tails level- 
ing out behind, joined the throng of 
working men and girls on well worn 
“bikes”, but who were going to work. 
It would be a much better story 
could we label this “Royalty on a 
Bike”, but he was pumping so fast 
that even though we dared the im- 
pertinence of the question we could 
only gaze at something from the 
distant past that got dimmer and 
dimmer down one of nobility’s famous 
roadways in history and dimmer 
and dimmer down the avenue of 
time. 

The industries that have been so- 
cialized to date by the Labour Party, 
according to the papers and other re- 
ports, do not seem to be doing as 
well as under private ownership and 
management, except the great Bank 
of England which for centuries had 
been privately owned. The govern- 





More to Come 


Other articles written by Mr. 
Platt interpreting conditions as 
he finds them abroad, particu- 
larly with respect to the oil in- 
dustry, will appear in future is- 
sues of PETROLEUM PROCESSING. 











ment bought out these stockholders 
and left the bank to the same man- 
agement. In addition the government 
has socialized all the railroads and 
common carrier truck and other 
transport and the electrical generat- 
ing and artificial gas industries. It 
has for years owned and run the tele- 
phone, telegraph and cable systems 
with a service that is by no means 
up to that in the U. S. Also the 
government has long owned and op- 
erated all broadcasting. 

The coal mines are of recent na- 
tionalization and reports published 
show that less coal is being produced 
per miner than ever despite installa- 
tion of much new mechanical equip- 
ment. Coal is run by a National Coal 
Board from which there have been 
several resignations lately because 
of disgust of one member with results 
and fear of much criticism. 


Management too Centralized 


The chief complaint is that this 
board has centralized the manage- 
ment within itself too much, like our 
bureaucracies were doing at Wash- 
ington when the American revolt 
came. Which permits the writer to 
point out that one outstanding rea- 
son why the retiring British Petro- 
leum Board did such a good job was 
that Sir Andrew Agnew, its chair- 
man, and veteran top oil man with 
world wide experience, and his board, 
insisted on competent regional man- 
agers and, further, that they decide 
all operating questions, with the 
Board making only policies and 
charting the general direction. Dur- 
ing the war the writer spent some 
time out visiting these district man- 
agers and he can personally testify 
to how strictly this highly decentral- 
ized operating policy was adhered to. 

The criticism of the coal mine man- 
agement is full and frank and next to 
it is criticism of the yovernment 
owned and operated aviation indus- 
try, as all of the air lines are losing 
money heavily. Despite this a cabinet 
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. . » Proving the oxidation-stability, bearing-corrosion resistance, 
and deposit-forming tendencies of a crankcase lubricant in 
a fuil-scale Chevroiet test engine. 
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member flew to a big meeting at San 
Francisco the other day and got him- 
self roundly condemned in Parliament 
for patronizing an American air line. 
when his own was in such dire straits. 

Despite this unsatisfactory record. 
the Labour Party is still hard at it 
to take over the iron and steel indus- 
try. Gossip reported in the papers, 
however, suggests the Labour Party 
is a bit leery of closing that deal in 
view of its other troubies but, if it 
does go through with the steel pro- 
gram right now, it may take over 
only the blast furnaces and rolling 
mills. In the meantime the British 
iron and steel industry under its pri- 
vate ownership and management is 
breaking all records in volume of 
production, exceeding its own target 
most optimistically set months back. 

While the government does not 
own the textile nor furniture manu- 
facturing industries, the government 
manages them through its severe 
specifications for only utility furni- 
ture and rationing of the products. 
For some weeks now the papers have 
been printing reports of how sur- 
pluses of both industries are piling 
up to such an extent that the indus- 
tries face heavy losses. Some in- 
creases in rations of both have been 
made but the public does not seem 
to have the money and has not rushed 
in to buy. 


Some Labor Opinion Changing 


Some labor leaders are swinging to 
the conservative side, especially since 
the big dock strikes here which 
threaten the country’s food supply 
at an early date. These leaders are 
urging the men to stay at work and 
urging government to hold back on 
more nationalization. A group re- 
signed from some of the dock un- 
ions. 

Here is some sound advice recently 
given his 800,000 followers in the 
strong Amalgamated Engineering 
Union by their president, a man who 
heretofore has been regarded as more 
left than right. Said this union presi- 
dent: 

“As workers always on the bor- 
der line of poverty, with no reserves, 
we cannot afford the luxury of dally- 
ing with nice shades of ideological 
theory. Neither can we afford risky 
experiments which affect the basis of 
our livelihood, however attractive 
they may appear; we must get our 
livelihood as best we can in the ex- 
isting circumstances at any given 
time. We cannot stop the economic 
machine, dismantle it and rebuild it.” 

One can well remark would that 
some of our eminent (7?) labor lead- 
ers indicate the same degree of com- 
mon sense. 

But with all this nationalizing of 
big industries by men who have more 
political background than business ex- 
perience, there is the to-be-expected 
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demand for “labour” to take part 
in the management. <A statement 
recently credited by the London Sun- 
day Times to a railway union offi- 
cial said: 

“From top to bottom the admin- 
istration of industries should be 
shared with the rank and file having 
an opportunity to say who should be 
appointed to managerial and super- 
visory positions.” 

That doctrine sounds familiar to 
an American. 


Paper Rationing Worries Many 

There is one exercise of govern- 
ment rationing that has many peo- 
ple here much worried, because at 
first glance it seems logical and yet 
it is working insidiously to keep the 
people in ignorance of how the La- 
bour Party is progressing or falling 


on its face with its. socializing 
schemes. That rationing is of pub- 
lishers’ paper stocks. The paper 


ration is due only incidentally to the 
scarcity of paper but it is due chiefly 
to the Labour Party administration’s 
desire to conserve English money. 
Hence the amount of paper imported 
is purely one of arbitrary judgment 
as against other imports allowed 
by the very men whose failures in 
government management of social- 
ized industries would otherwise un- 
doubtedly get a far larger amount 
of analytical publicity and adverse 
criticism for their failures if the news- 
papers and magazines were larger. 


Today newspapers and magazines 
here are down to war size and some 
days even less. That means a big 
London paper is printed on four pages 
only part of the week and on six pages 
the rest. The London Times seems 
to rate more paper because it often 
is 8 or 10 pages but that may be due 
to its carrying rather fully reports 
of the daily discussions in Parliament, 
like an abbreviated edition of our 
Congressional Record. But that does 
not explain why the other papers 
should not have the same amount of 
paper to print the proceedings, or 
other information for the public, as 
they see fit. 


Subtle Censorship Charged 
Charges have been made by some 


newspaper groups that the admin-. 


istration may be limiting the supply 
of paper in order to censor the vol- 
ume, if not the character, of adverse 
comment that might well be expect- 
ed. Recalling how resentful our high 
authorities at Washington and else- 
where have been of any criticism or 
exposure of some of their operations, 
a visitor has difficulty in not believ- 
ing that the Labour Party is delib- 
erately trying to shut off study of, ex- 
posure of and criticism of its own 
socialistic acts. 

Dictators the world over have 
sought, and too frequently gained, 





control of the press, meaning all 
newspapers and periodicals of «>%m- 
ment. During the rule of our own 
New Deal, and even since, American 
publishers have fought many ba 'tles 
to keep the administration at Wash- 
ington from bottling up inform: tion 
to which the public is plainly ent’ ‘led, 
During the war when there was plenty 
of reason for a paper shortage, pub- 
lishers fought to see that the shortage 
was not made so severe as to come 
to the same end of absolute yovern- 
ment control over at least the volume 
of information that could be given 
the public regarding the acts and 
misdeeds of those in power. 

A few years of such extreme paper 
shortage as now obtains in England 
will almost insure a lack of enough 
education, both as to theories being 
put out and the practices under those 
theories, to make the public of Eng- 
land as ignorant of the principles 
and necessary facts on which to judge 
this socialization as were the people 
in Germany and as are now the peo- 
ple in Russia. 

However the battle is on now, with 
much heavy hitting, some of it led 
by the forceful Winston Churchill 
who, while he may not be universally 
accepted over here as a great “peace 
lord”, is admittedly a- great “war 
lord”, one of the greatest ever. He 
has declared full war on the Labour 
Party and is hitting it every few 
days in the House of Commons and in 
his public speeches. 


Churchill Still Fighting 


One of the most powerful factors 
for continued freedom of speech, of 
thought and of action in personal 
life and in business life in the U. S. 
is the strength of the American pub- 
lishing industry. Regardless of any 
faults, it is the acme of private in- 
dustry, privately owned and pre- 
served by its own private profits, 
and they yenerally are good ones. 
The “Commies” and reformers may 
not like American publications but 
they would have to set up a complete 
Russian system before they could do 
anything about it. This privately 
owned and operated publishing indus- 
try will be about the most important 
factor in blocking those who seek 
to destroy all government by the peo- 
ple and for the people. 

So when one studies the political 
difficulties of today in England and 
keeps in mind the advance of social- 
ism and communism on the conti- 
nent, one should have no hesitancy 
to give full credit for ability, cour- 
age and farsightedness to the men 
who—at least thus far—have brought 
the English oil industry through this 
perilous period so that it is still owned 
and still operated by its owners, the 
private citizens of England and, yes; 
of many other countries including 
the U. S. of America. 
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Petroleum’s 
New, Dramatic 
National 


Campaign gets 


the audience 
ready for 


Come in on cue with ads 


that play up your part in the industry 


Throughout 1948, a new and forceful 
series of advertisements will tell 107 
million Americans of the job oil com- 
panies like your own are doing to meet 
today’s record demand for oil products. 
Dramatic ads in Life, Look, Collier’s, 
The Saturday Evening Post, The Amer- 
ican Weekly, Pathfinder and This Week 
will explain to over a million readers 
how America’s oil companies are doing 
the greatest job in history to keep their 
customers supplied. And you can direct- 
ly benefit from this important national 
campaign by using free Tie-in ads in 
your own local advertising. 


Get In The Local Spotlight 


Your customers want to know what your 
branch of the industry is doing to sup- 
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ply them with oil products. Tell them 
... interestingly ... convincingly... by 
using Tie-in ads now ready for your 
local sponsorship. They pay off in cus- 
tomer good-will every time! 


Order The New 1948 
Tie-in Supplement Now 


It’s filled with samples of new Tie-in 
ads now available. In addition, it tells 
all about free radio scripts and record- 
ings you can use...describes latest 
promotional aids and special material. 
Pick out the promotional material you 
want to use in your locality—and cash 
in on the industry’s all-out effort to tell 
the true facts behind America’s greatest 
oil supply. 
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DON’T DELAY—ACT NOW 


Get this new Tie-in Supplement right away. It’s 
FREE to managers and officers of every oil company, 
oil association or affiliated organization. Simply 
tear out and mail the coupon. 


@ Oil Industry Information Committee, Dept. 12-M 

3 670 Fifth Avenue, New York 19, N. Y. 

@ Please forward at once FREE copy of Tie-in material. 
i IEE 1. sss win ode Ss aacnis eo eisai res ee 
' Title 


Company 
Address 
City 
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gallons...or a few thousand gallons 


ALCOA ALUMINUM 


Protect color, purity, and strength of your 
chemicals and solvents in transit . . . ship 
in Alcoa Aluminum Drums and Barrels, 
and tank cars built of Aleoa Aluminum. 

No discoloration . . . aluminum cannot 
cause rust-colored compounds with chemi- 
cals. Liquids that must stay water-white 
travel safely in aluminum containers. 

No toxic compounds . . . aluminum is 
inert to most chemicals and food products, 
will not cause undesirable side reactions. 

Cheaper to ship . . . you make worth- 
while freight-rate savings because of the 
lighter weight of aluminum barrels and 
drums. Less than 14 as heavy as com- 
parable steel or wood containers. 

Lower maintenance . . . aluminum con- 
tainers have much longer life, stay bright 
and rust-free, are strong to withstand 
hard service. 

Write today for prices and information 
on Aleoa Aluminum Drums and Barrels, 
and for engineering data on aluminum 
railroad tank cars. ALUMINUM COMPANY 
or America, 1784 Gulf Bldg., Pittsburgh 
19, Penna. Sales offices in 54 leading cities. 
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Improve Handling of Maintenance Materials 


By Installing Rotating Crane in Each Shop 
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Fig. 1—Socony-Vacuum’s rotating jib cranes eases maintenance work 


fp ROTATING jib crane, permanent- 
ly installed in the center of each 
shop—electrical, valve, pipe, machine, 
etc—-in the maintenance building of 
the East Chicago refinery of Soc- 
ony-Vacuum Oil Co. speeds up the 
handling of heavy or cumbersome 
equipment, materials, and the like. 

One typical unit is shown in Fig. 1. 
Free to turn through an entire 360° 
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arc, the crane is constructed of two 
I-beams forming a vertical post and 
a boom. It is mounted top and bot- 
tom on discarded roller bearings from 
pumps—discarded because they are 
no longer capable of high speed serv- 
ice, yet completely satisfactory for 
slow speeds. 

A chainfall hangs from a rolling 
carriage which travels the length of 





the boom. The boom is of such length 
as to almost reach the wall in each 
shop. 

Designed and built by the com- 
pany’s maintenance department, the 
cranes were installed in an existing 
building. 





Portable Ratchet Jack Useful 
For Repairs on Furnace Tubes 


EMOVAL and re-installation of 

heavy return bends on the low- 
er ends of heater tubes of de Florez 
furnaces was a tough, back-straining 
job at the East Chicago refinery of 
Sinclair Refining Co. until the main- 
tenance and construction departments 
devised the simple, portable ratchet 





Cradle on top of jack fits snugly 
around return bends on heater tubes 
of De Florez furnace 
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Plant Practices 





jack shown in the photograph. 
The gear box and ratchet mechan- 
ism is operated by the large, easy- 
spinning hand wheel to raise and 
lower the return bend. The cradle 
at the upper end is shaped to fit 


around a return bend and it is rot- 
tably mounted so as to be free to 
turn in a complete 360° arc. 

The tripod base of the jack rolls 
on casters for quick moving around 
on the platform under the tubes. 





No Stoop-No Squat-No Backaches- 
Repairs Easier with Improved Pump Base 


By JOHN C. ALBRIGHT 
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Union Oil Co. of California’s pump foundation provides toe room so repairman 
can stand upright 


UMP foundations have been built 
invariably as a solid block with 
straight sides. This shape, while 
serving adequately the purpose of 
supporting the equipment, has caused 
innumerable back-aches for the me- 
chanics servicing the pump. 
Union Oil Co. of California recently 
developed a shape for pump founda- 


tions which is easy on the repairman. 
Instead of being a straight-sided con- 
crete block, it might be called an 
elongated, truncated pyramid with 
the larger base uppermost. Adequate 
toe room is provided so that the main- 
tenance man may stand against the 
unit without bending over to reach the 
parts requiring attention. 





Acetylene Cutting Torch Tip Revamped 


ONVENTIONAL straight cutting 

torch tips are more or less awk- 
ward to handle for washing an old 
bead from a weld in a vessel when 
repairs are necessary, or when 
equipment is to be cut down for 
preservation of plate edges so that 
rebuilding can be accomplished sat- 
isfactorily. 


A welder at Union Oil Co.’s Wil- 
mington, Calif., refinery, with years 
of experience in handling acetylene 
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For Easy Use on Awkward Washing Jobs 








Reshaped cutting 
torch tip provides 
means for rapid 
washing of old 
bead from  pre- 
vious welds 


















— 


tools, developed a shape for a cut- 
ting tip that gives excellent, fast 
service. A conventional tip of the 
size commonly used is heated care- 
fully to the temperature at which it 
is easily bent. Then, using a maiidrel 
tapered to fit snugly over the ta- 
pered portion of the tip, pressure is 
applied slowly to prevent collapsing 
the-oxygen ducts in the body. 


If the tip has been given an in- 
clination of roughly 35° from the 
vertical, it can be laid on the metal 
so that the cut is close to horizontal 
instead of digging into the bead. 





Wire Around Safety Planking 
Stops “Borrowing” Practices 





Fig. 2—Sketch showing scaffold plank 
with protective wire around ends and 
edge to prevent pilfering or damage 


ONSTANT disappearance of their 

stock of special, safe scaffold 
planking because someone “bor- 
rowed” and sawed them up for odd 
jobs prompted maintenance men at 
Sinclair Refining Co.’s East Chicago 
refinery to adopt stringent measures. 


The method they worked out iden- 
tifies each plank and also prevents 
any one from sawing it in two. As 
shown in the sketch in Fig. 2, each 
plank is bound with a length of ex- 
tra heavy wire running completely 
around its edge and ends. Identifi- 
cation is provided by painting the 
edges and ends in a bright orange. 


If the man attempting to “bor- 
row” the plank is color blind and 
doesn’t notice the orange paint, he 
will have no luck in sawing because 
of the wire. 
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The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Fig. 190—150-pound Iron Body 
Bronze Mounted ‘‘Irenew” Globe 
Valve. Has screwed ends, union 
bonnet and regrindable, renew- 
able wear-resisting ‘‘Powellium” 
nickel-bronze seat and disc. 





Fig. 1561—Class 150-pound Cast 
Steel Swing Check Valve. Flanged 
ends and bolted cap. The disc has 
ample lift to permit full, straight- 
way, unobstructed flow through the 
valve body. 
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Monsanto Opens New Laboratory for Testin 


EW laboratory facilities for the 
engine testing of, fuels and lu- 
bricants have just beem!, completed 
at the Organic Chemigais,. Division 
plant of Monsanto Cheftticdl Co. in 
St. Louis. aes, 7 
Principal responsibilities’ of the St. 
Louis laboratory will be in research, 
customer service, and production 
quality control. Research efforts will 
be in the development of new and 
improved additives for lubricating 
oils and in setting up new engine test- 
ing techniques, correlations and the 
like. Monsanto’s customers will have 
the services of the new facilities to 
assist them as required in their de- 
velopment of better lubricants. Pe- 
riodic re-testing of additives as a 
precautionary double-check on quali- 
ty will aid in production control, even 
though plant laboratories elsewhere 
have ‘all the facilities necessary for 
routine manufacturing control by 
means of chemical and physical tests. 
Although the laboratory at St. 
Louis is new, Monsanto’s activity in 
the field of engine testing is not. The 
company previously operated a sim- 
ilar laboratory at Nitro, W. Va., 
which has been relocated and ex- 
panded into the present new facili- 
ties. The St. Louis laboratory will 
be able to perform all normal evalua- 
tion tests on lubricating and gear oils 
except those designated by the Co- 
ordinating Research Council as L-19 
and L-20, which relate to the road 
evaluation tests for gear oils. 
The new facilities are housed in a 





BETTER PETROLEUM ADDITIVES 





partially air conditioned two-story 
brick building affording 10,000 sq. 
ft. of floor space. Special efforts 
have been taken to minimize vibration 
and silence engine noise. Equipment 
consists of 12 Lauson (Models H-2 
and L-F) and 4 Chevrolet engines, 
two Caterpillar single-cylinder die- 
sels (a third one, supercharged, is 
on order), bench test equipment, 
complete analytical laboratory, fuel 
and oil storage, engine overhauling 
and cleaning shop, and parts store- 
rooms. Space has been left for sev- 
eral more test cells. Among prin- 
cipal bench tests are SAE and Almen 
extreme pressure testers, 4-square 
gear tester, and Underwood and Mc- 
Cool oxidation test machines. A 
staff of 30 will operate on a 24-hour, 
7-day weekly schedule. 

All engine testing is done on the 
first floor, with bench test rooms, 
chemical lab, offices and store-room 
on the second. 

At present there are two Chevro- 
let test cells equipped with remote 
control operating panels. After final 
adjustments are made on the engine, 
the operator need enter the cell only 
for occasional checks of spark ad- 
vance and cam angle, and to double 
check calibration of the electrical 
tachometer on the control panel. 

Fig. 1 shows a part of the first floor 
of the building, with Chevrolet en- 
gine test cells on the left and engine 
shop entrance at rear. Here the en- 
gine operator works in quiet sur- 
roundings, watching his engine as 


necessary through double plaze:i-win- 
dows. Fig. 2 is a close-up of one of 
the remote control panels, showing 
differential pressure manometer, rota- 
meter and fuel consumption instru- 
ments on left; oil and manifold pres- 
sure, room heater and exhaust fan 
controls, dynamometer beam “out- 
of-balance” warning signals, ignition, 
lever for hydraulic throttle control 
and tachometer, in center. Dynamome- 
ter loading rheostat and safety inter- 
locking relays are at right, while 
temperature recorder is on extreme 
right. <A portion of one of the test 
stands is visible through the won- 
dow. 

Safety controls to prevent -engine 
run-aways are tied through the igni- 
tion switch. When ignition is “off”, 
dynamometer is automatically un- 
loaded and fuel supply valve closed. 
Should there be failure of 440 v. pur- 
chased power or laboratory-generat- 
ed 250 v. D. C. and 6 v. D. C., engine 
automatically shuts down. 

Test cell walls are constructed of 
Haydite concrete blocks to absorb 
noise. Engine is mounted ‘on jack- 
screws, as can be seen in Fig. 3, sup- 
ported on a 3-in. cast iron pad 5 ft. 
wide by 9 ft. long. This in turn is 
carried by a concrete block 5 ft. thick 
resting on 3 in. of cork at bottom and 
sides and supported by a monolithic 
pad running under that side of build- 
ing. Engine jacket water is cooled 
by exchange with tap water; tap 
water also cools dynamometer. En- 
gine exhaust is cooled by a fog noz- 
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zie enroute to a plenum chamber un- 
der cell floor for muffling, then is 
piped under building walls to a stack. 
A monorail and hoist is used to move 
engine from dolly to test stand. 

Lauson engines are mounted on 
individual steel test stands carrying 
a vibration-dampening pad, as shown 
in Fig. 4. Temperatures are meas- 
ured by a recording potentiometer. 
Loading, equivalent to 1 hp. at the 
engine, is supplied by synchronous 
motors through a belt drive, pre- 
ferred over direct-coupling because 
it reduces shock loading on crank- 
shaft and misalignment problems. 
Also, lab’s previous experience has 
been at 600 rpm. speeds, further ne- 
cessitating a belt drive to compen- 
sate for the different speeds of en- 
gine and motor. Engines exhaust into 
one of three headers 'which absorb 
the noise; atmospheric pressure at 
individual engine exhaust ports is 
maintained by aspirators atop the 
exhaust stacks outside the building, 
which compensate for effects of fric- 
tion in the long pipe. 

The Diesel test celi is similar to 
Chevrolet cell except that engine is 
bolted to the cast-iron pad through 
steel channels. Remote control panel 
is not used since constant operator 
attention is unnecessary. Exhaust is 
carried overhead through a flexible 
pipe, and then handled same as in 
Chevrolet cells. 

Fuels are stored in five under- 
ground tanks outside the building. 
Three 2000-zal. tanks and one 1000- 
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gal. tank are reserved for gasoline; 
one 1000-gal. tank holds Diesel fuel. 
On side of building, Fig. 5, may be 
seen the five fuel pumps loading the 
small head tanks above. Overflow 
from the head tanks returns to stor- 
age. Head tanks feed four individual 
headers circling the building, from 
which lines are taken under the build- 
ing walls to the individual test cells. 
Diesel fuel header leads only to the 
two Diesel test cells. “Pistols” on 
top of three stacks on side of build- 
ing are aspirators on Lauson exhaust 
stacks; line at front is exhaust from 
a Diesel test cell, and other five lines 
are fuel tank vents, to which head 
tanks also are vented. -Lube and 
additive stocks are stored in barrels 
and drums. 

The complete analytical laboratory 
includes equipment to run such physi- 
cal and chemical tests as viscosities, 
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Conradson 
carbon, pour test, sulfate and ash. 
The laboratory also is responsible 
for the preparation of all special 
blends of lubricant stocks, whether 
in large or small quantities, which 


neutralization number, 


may be required. For relatively 
large quantities, usual practice is 
to use a circulating pump taking suc- 
tion off the bottom of an elevated 
barrel, discharging into the top. 

Completing the facilities are sep- 
arate engine tear-down and inspec- 
tion rooms, with appropriate tools. 
When an engine is removed from the 
test stand, it is placed on a special 
dolly which permits it to be rotated 
to any desired position for convenient 
work. Parts removed are placed in 
containers for inspection, and taken 
to the inspection room which has 
North light in addition to usual arti- 
ficial illumination. 


























This Pump House Piping is a typical « «ample 
of how Crane assures good piping per. 
formance, no matter how varied your needs. 
In valves, fittings, piping accessories and 
pipe, standardizing on Crane offers you 





complete selection from the world’s lead- 
ing supplier of quality piping equipment. 


One order to your local Crane Branch or 
Wholesaler brings you the best in iron, 
steel, brass, and alloy piping materials... 
plus the benefit of this 3-way advantage: 


ONE SOURCE OF SUPPLY helps to 
simplify all piping procedures—from 
design to erection to maintenance. 








ONE RESPONSIBILITY for piping ma- 
terials helps you to get the best 
possible installation and to avoid de- 
lays on the job. 








OUTSTANDING QUALITY in every item 
from Crane means uniform efficiency 
and performance in every part of 
every piping system. 














CRANE CO., General Offices: 836 S. 
Michigan Ave., Chicago 5, Ill. Branches 
and Wholesalers in All Industrial Areas. 


Suction and discharge piping in 
bump room, vapor recovery unit. 



































A POPULAR VALVE WITH PETROLEUM PROC- 
ESSORS—this 300-pound Crane No. 33X Cast 
Steel Wedge Gate. Supplied with finest 
trim for oil or oil vapor services up to 
1000 Deg. F., and for steam up to 850 
Deg. F. In sizes 2 in. and larger. See 
your Crane Catalog, pg. 304. 





EVERYTHING FROM... 


VALVES + FITTINGS 
PIPE + PLUMBING 
AND HEATING 













FOR EVERY PIPING SYSTEM 
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Everything you need in piping... q 
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Gasoline and Cycling Plant Operation 


From a recovery’ standpoint, 
what is the most important single 
item in natural gasoline plant 
operation ? 


Assuming a new plant, in which 
high recovery of butane and propane 
is attempted, certainly high recovery 
will not be maintained unless parti- 
cular attention is paid to the condi- 
tion of the absorption oil. That pro- 
pably enters into the matter before 
anything else. To have high re- 
coveries of propane or butane it is 
absolutely essential that the oil be 
kept in good shape—of proper boiling 
range and average molecular weight, 
free of foreign matter and dirt, or 
sludge. This requires particular at- 
tention in the design of a reclaimer, 
and that reclaimer must work at all 
times. None of us want to circulate 
600 gpm. of oil with 10 to 15% of 
it not being any good.—M. R. Church, 
Gas-Gasoline Dept., Shell Oil Co., 
Inc., Houston. 


We have had considerable trouble 
with wear and sticking of our 
positive displacement meters at 
our truck loading rack. Are con- 
ventional strainers supposed to 
handle all types of solids and also 
remove the water which seems 
to cause most of our corrosion 
and meter stoppage? 


Conventional basket, or felt type, 
“strainers’ are limited in filtering 
efficiency to the net area of the 
screen mesh or felt exposed to the 
flow of product. Most strainers are 
designed to provide only 5 to 10 times 
the area of the pipe diameter. In the 
case of fairly dirty streams, this 
type of strainer often fills up the 
80-mesh to 120-mesh screen in such a 
Short time that operators have been 
known to remove the baskets entirely 


because of the trouble of frequent 
cleaning. 


Where a combination problem of 
complete water removal and the fil- 
tration of product streams down to 
10 microns is present, it is now 
possible to employ “three-stage” fil- 
tration and water separation in one 
integral unit. 

The first “stage” removes all large 
Pipe scale and, in general, sediment 
easily visible. The second then re- 
Moves the finer sediment down to 
and including particles approximately 
40 microns in diameter—or practical- 
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Conducted by DAVE THORNTON 





Data in answer to questions 
presented on these pages is 
supplied through the coopera- 
tion of authorities with the 
equipment and _ engineering 
companies of the Natural Gaso- 
line Supply Mens Assn., among 
others. Readers are invited to 
submit queries on plant operat- 
ing problems in their own work. 











ly to the lower limit of visibility with 
the naked eye. 


The second stage also acts as a 
water coalescer and precipitates the 


most finely divided gasoline water , 


emulsions so that the water may be 
easily trapped out. The gasoline, or 
light product, is delivered approxi- 
mately 100% free of entrained water. 

The third “stage” of filtration 
employs nests of resin-impregnated- 
paper filter elements having a very 
large net surface area. For 300 gpm- 
streams, the third stage filtering area 
provides 188.9 sq. ft.—almost 2200 
times the pipe area. 


Thus, it now is possible to remove 
both water and debris in any light 
product stream (also incorporating 
air elimination, if desired) and stop 
practically all meter wear and cor- 
rosion due to these sources.—W. A. 
Gresh, Warner Lewis Co., Tulsa. 


What will be the effects if the 
crankcase breather of an engine 
is connected to the air intake 
system? 


It is general practice among engine 
builders to provide a _ crankcase 
breather to ventilate the crankcase, 
thereby disposing of moisture and 
any blow-by gases or other products 
of decomposition which may form or 
enter the crankcase. The breather 
is open to the air for this purpose. 


Often, however, operators will at- 
tempt to improve on the engine de- 
sign by connecting the breather to 
the air intake system, under the 
mistaken impression they are provid- 
ing upper cylinder lubrication to the 
engine. 


Actually this is not what happens 


at all. There is little or no lubrica- 
tion value in crankcase breather 
vapors. Instead, most air is drawn 
in over the piston and any products 
of decomposition which may be pre- 
sent or form from this moisture- 
laden vapor will deposit on the piston 
and combustion chamber walls. Also, 
the vapor will have a tendency to 
drive lubricant away from the piston 
and walls; piston or cylinder scoring, 
or both, follows. This last result often 
is blamed on the lubricant or the 
lubrication system instead of the true 
cause. This is a bad practice, un- 
fortunately too frequently encounter- 
ed.—Max E. Landry, Bruce-Macbeth 
Engine Co., Tulsa. 


What concentration of odor- 
ant is required for odorizing bu- 
tane for domestic use, and how 
much should be used per 1000 
cu. ft. of natural gas to give 
unmistakable indication of a leak 
around such public buildings as 
schoolhouses ? 


One pound of ethyl mercaptan, or 
the equivalent, to every 8000 gal. of 
propane or butane is sufficient to pro- 
duce what is termed a “Degree IT’ 
odor. For natural gas the require- 
ment is 1 lb. of ethyl mercaptan per 
1000 Mcf. to produce a Degree II 
odor. This means that there will be 
a faint but unmistakable odor when 
one-half of 1% of liquefied petro- 
leum gas is present, or 1% of natural 
gas. In each case, the gas concen- 
tration will be one-fifth of the lower 
explosive limit in air when the odor 
is noted, while conditions still will 
be safe for application of remedial 
measures without hazard of explo- 
sion. 


The degree of odorization mentioned 
above originally was worked out by 
the Bureau of Mines in 1930 and 
published in a now out-of-print 
Monograph No. 4 entitled “Warning 
Agents for Fuel Gases.” In this a 
“Degree I” odor is classified as very 
faint and at the threshold of odor de- 
tection for the ordinary person. ‘‘De- 
gree II” is very faint, but unmis- 
takable; ‘Degree III” as “unpleasant” 
and “Degree IV” is listed as “unbear- 
able.” While there is a “Degree V”, 
the nose cannot differentiate between 
this and Degree IV. 


There is no harm in odorizing to 
a greater extent than required to 
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produce Degree II, but the practice 
is unnecessary with the fuel gases. 


When rating other odorants, refer- 
ence should be made to the more pre- 
cise definitions of the five classifica- 
tions in the monograph cited.—C. E. 
Gill, Natural Gas Odorizing Co., Inc., 
Houston. 


What is the general cost figure 
for installations of high pressure 
natural gas reciprocating com- 
pressors? Average annual main- 
tenance cost? 


The cost will depend entirely on the 
type of equipment to be installed, 
speed involved, etc. With high speed 
units installed horsepower cost is less 
than with the slower speed horizontal 
compressor units. In pipeline installa- 
tions of the horizontal type we have 
run into extremely high costs of late, 
based on present material costs, labor 
costs, and the like it has run as high 
as $208 per horsepower installed. 
There is a possibility of $150 per in- 
stalled horsepower on the higher 
speed angle-type compressor units. 


This is a very difficult figure to 
give, due to the fact that various op- 
erators treat their equipment in an 
entirely different manner. Some op- 
erators go as low as 50c per year per 
installed horsepower on maintenance, 
and other have gone as high as $1 per 
installed horsepower. In addition, 
there is the fact that the determining 
factor is the age of your equipment 
in hours in service—J. B. Zachry, 
Worthington Pump & Machinery Co., 
Tulsa. 


How can polymers or other de- 
posits from hydrocarbons be re- 
moved from the heat exchangers, 
coolers and tube bundles? Is 
burning or use of solvents the 
better method? 


The best procedure depends upon 
conditions and objective. Something 
can be said in favor of each method. 


For instance, if the object is the 
cleaning of an oil heater which has 
long been neglected, so that extreme- 
ly high polymers have been laid down 
which would be relatively insoluble in 
even carefully-selected solvent, or if 
the oil has been partially or fully car- 
bonized, which would again render 
removal by solvent action difficult or 
impossible, then obviously the best 
and perhaps the only procedure would 
be to remove the bundle and burn 
out the accumulation. 


On the other hand, if the polymers, 
waxes, asphaltics and the like still 
are in a state where selective sol- 
vents will exert a good solvent or 
dispersing action upon them then, 
without doubt, the use of solvent 
would present a more efficient, effec- 
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tive and easier way to remove the 
objectionable accumulations. 


Solvent action in certain pieces of 
equipment can be made more eco- 
nomical than is possible by filling the 
entire piece of apparatus with rela- 
tively expensive solvent if by careful 
selection and balance of _ specific 
gravity it is made possible to cir- 
culate it in a water medium. This 
method requires for best efficiency 
the action of a solvent which subse- 
quently can be emulsified and the 
entire mass of solvent input and 
water thoroughly flushed from the 
system. 


This method of cleaning, while ef- 
fective and economical, lends itself 
for use only in that type of equip- 
ment that is reached in all its parts 
by the circulation. Naturally if there 
are any circulation niches the sol- 
vent would not be carried to these 
sections and as a consequence they 
would not be cleaned. In such cases 
the only alternative would be flushing 
the entire system with concentrated 
solvent. 


Burning is laborious and cumber- 
some and cannot be practiced where 
shells and similar heat transfer sur- 
faces are encountered. Such items 
are best cleaned by scraping if bad- 
ly fouled. 


Thus it is apparent that no gen- 
eralization can be made as to the 
best method of cleaning a fouled sys- 
tem. However, it can be safely stated 
that the best all-around procedure is 
to subject systems of this kind to pe- 
riodic solvent treatment to prevent 
conditions becoming so bad as to re- 
quire removal by burning. It is the 
old story of the ounce of prevention. 
By the same token, regular treat- 
ment of the oil and hydrocarbon with 
suitable additives to reduce polymer- 
ization, etc., is a good precautionary 
measure to maintain efficient opera- 
tion of coolers, heat exchangers and 
heaters, and at the same time make 
for better and more efficient use to 
which the oil is put.—R. W. Ken- 
drick, Gulf Engineering Co., Inc. New 
Orleans. 


What is the best fire protection 
system for enclosed natural gaso- 
line plant areas where a fire 
hazard may exist through ac- 
cumulation of inflammable va- 
pors near the floor—such as 
pump rooms, compressor houses 
and the like? 


There are several methods of ex- 
tinguishing fires developing from 
inflammable vapors or liquids on or 
near the floor. The most ideal 
means, and also the most expensive, 
is the use of an automatic system 
dumping carbon dioxide into the 
area, thus’ snuffing out the fire. 
This has the advantage of requiring 


— 


no personnel to be present «uring 
the operation and does not aiid to 
the debris which must be cleaned up 
afterwards. Systems are available 
which will shut down engines or 
pumps, close all windows and doors 
and sound an alarm before ‘rench- 
ing the area with carbon dioxide. 

In designing such a system, one 
50-Ib cylinder of CO, must be pro- 
vided for each 1000 cu ft. of space, 
and cost will average about $200 per 
cylinder. A 10-cylinder system, cost- 
ing $2000, is considered rather small 
as such plant areas go. 


A less expensive but still satisfac- 
tory method, relatively new to the 
oil industry, is the use of the “Du- 
Gas” extinguisher, which discharges 
a dry powder into the fire. The pow- 
der is largely sodium bicarbonate, 
expelled from portable, wheeled or 
truck-mounted extinguishers by car- 
bon dioxide or nitrogen from a self- 
contained cylinder. The high pres- 
sure of the gas and lightness of the 
finely divided powder combine to pro- 
vide a good effective range for the 
extinguishing agent and safety for 
the operator. Pound for pound, the 
DuGas unit will extinguish more 
fire than will CO, and may be used 
anywhere in the plant or home with 
safety. Unfortunately, no satisfac- 
tory method has been devised for 
installations of permanent or auto- 
matic DuGas systems. Several sizes 
of extinguishers are available. The 


‘residue may be cleaned up by sweep- 


ing or with water, similar to the 
residue from a foam system. 


Still another available method 
quite commonly provided in enclosed 
areas is the portable CO, extinguish- 
er, with which most plant personnel 
are familiar. Mechanical and chem- 
ical foam units and systems also may 
be used, but dry powder units or 
CO, systems are much more satis- 
factory, especially where vapors are 
involved. 

One of the best systems for the 
electric powerplant or substation is 
carbon tetrachloride, stored under 
pressure in hand-type extinguishers. 
This extinguisher has two cylinders, 
one containing a gallon of the chem- 
ical and the other air at 100 psi. 
Outlets of both cylinder and the noz- 
ble are operated simultaneously by 
a single motion of the trigger; when 
the chemical is exhausted the air 
cylinder still contains air at 45 psi. 
This type is especially recommended 
for electrical fires because it has 4 
good effective range and permits the 
operator to remain far enough away 
from the arc to avoid contact with 
the ionized air area which always 
surrounds it. Air leaving the exting- 
uisher after the chemical is exhausted 
also serves to blow the arc away 
from the operator—J. A. Harte, 
American LaFrance Foamite Corp. 
Tulsa. 
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COOPER controls the production of 
these corrosion resisting products from design and 
casting to X-ray inspection, and machining . . . for each step 
is performed on the more than three acres of plant 


facilities available to serve 


Gy Cooper customers. 
Est. 1922 





Specialists in Corrosion Resisting Stainless Steel 


THE COOPER ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 
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Some Like It Coarse 


Some Like It Fine 
But All Like Hooker Aluminum Chloride \ ic 


Hooker Aluminum Chloride Anhydrous is one of the dominant catalysts in the §} ™” 































































| petroleum field. Uniform high purity of this Hooker product accounts for its = 
. wide spread popularity. This one catalyst is used for: stoc 
a ado 
Bo 1. Isomerization to manufacture branched paraffins of high anti-knock value, sem 
: | to effect ring closure of aliphatic hydrocarbons, to confer increased aromacity. A 
a 2. Alkylation or Condensation of paraffins with olefins to manufacture motor arm 
oO fuels; of aromatics with higher olefins or alkyl halides; to synthesize pour of t 
point depressants for lubricating oils. the 
in. 
3. Cracking of high-boiling hydrocarbons to manufacture gasoline. left 
4. Refining, by decomposition of organic sulfur compounds, by polymerization ve 
of gum forming constituents. = 
side 
5. Polymerization of low-boiling hydrocarbons to manufacture motor fuels and ing 
lubricants. vid 
—— , ‘ ees gri 
What’s more Hooker makes it easy for you to use Hooker Aluminum Chloride att 
in the form best suited to your operations by supplying it in these three forms. blo 
le 
FINE GRIND An unscreened material practically all passing 20 mesh. * 
COARSE GRIND An unscreened material 1 mesh and finer, containing 25% to to 
35% finer than 20 mesh. mo 
COARSE SCREENED Same as coarse grind but screened to remove 20 mesh and 
finer. 
SPECIFICATIONS: HOOKER ANHYDROUS ALUMINUM CHLORIDE p 
Appearance: Grayish crystalline solid. 
Analysis: ‘ C 
AICl,, Min. 98.5 % 
Fe, Max. 0.05% 
Non-sublimables in air at 950° C, Max. 15 % | 
Research samples of Aluminum Chloride or any of the other Hooker chemicals will be 
gladly sent when requested on your letterhead. ne 
dt 
is 
a 
is 
q 
— l 
C 
s 
HOOKER CHEMICALS 
ELECTROCHEMICAL 
t 
COMPANY 
i 


4713 Buffalo Avenue, Niagara Falls, N. Y. 
New York, N. Y. Wilmington, Calif. 


Tacoma, Wash. 
Caustic Soda Muriatic Acid Sodium Sulfide Paradichlorbenzene Chlorine Sodium Sulfhydrate 
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LABO! ATORY PRACTICES 


7" 





Wooden Clamps Reduce Breakage, Stop Injuries 
When ‘Lab’ Glassware Is Being Assembled 


SET of the simple devices il- 

lustrated in the accompanying 
drawing, Fig. 1, increases safety and 
reduces breakage when inserting 
thermometers in corks and placing 
corks in and on distillation flasks at 
the Baytown refinery laboratory of 
Humble Oil & Refining Co. Two 
pieces of wood approximately 34 -in. 
thick, some felt and a pair of hinges 
are required for each clamp, and as 
many are made as necessary to fit 
the various sizes of flasks and ther- 
mometers customarily carried in 
stock. The principle also may be 
adopted for handling other glass- 
ware. 

An outline of the neck and side- 
arm of the flask is drawn on each 
of the two pieces of wood, adjusting 
the pattern so that approximately 1 
in. of the top of the flask neck is 
left exposed, and about 1% in. of 
the side-arm. The wood blocks are 
hollowed out to take the neck and 
side-arm, the depression finally be- 
ing covered with thin felt. This pro- 
vides some “spring” but permits 
gripping the flask firmly. Hinges are 
attached along one edge of the 
block. For thermometers, only a sin- 
gle groove is required on each block, 
deep enough when covered with felt 
to permit a tight grip on the ther- 
mometer. Corks are installed in the 
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Fig. 1 — Clamp 
used to hold lab- 
oratory glassware 
when inserting in PAIR 
corks. Shown is HINGES 
half of clamp to 

fit 100 ml Engler 

flask 
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apparatus in the usual manner. 
Since only an inch or so of glass 
projects from the block on the side 
where the cork is being placed, the 
glass usually is sufficiently strong 
to withstand safely the twisting and 
lateral pressure ordinarily required 


to position the cork. Should the glass 
break, however, the operator’s fin- 
gers most likely to be injured are 
engaged in gripping the block, while 
those of the other hand are gripping 
the cork in the direction of pressure, 
hence both are comparatively safe. 





Power-driven Roller Device Assures Fast, Thorough Mixing 
Of Engine Laboratory Blending Stocks in Monsanto Plant 


iy IS OFTEN desirable to be able 

to mix stocks while the compo- 
nents of the blend are in a barrel, 
drum, or can. One way, of course, 
is to close the container and roll it 
around until a homogeneous mixture 
is obtained. Usually space is inade- 
quate for this purpose and, with 
large containers, two or more men 
may be required for the rolling. 

Technicians at Monsanto Chemical 
Co.’s engine testing laboratory in 
St. Louis have a “Rube Goldberg’”’ 
Which does this job thoroughly with- 
out operator attention for as long a 
time as is needed. It will take con- 
tainers from 5 gal. cans up to 42- 
gal. oi! barrels with equal ease. 

As shown in the photograph, the 
Maple frame is assembled from two 
2x 6 in. planks with another two 
planks acting as cross members. A 
famp is provided at one end to roll 
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Rolling device provides adequate mixing for samples in containers ranging from 
5-gal. cans to 42-gal. barrels 
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the barrel up onto the device. The 
weight of the assembly is. sufficient 
ordinarily to prevent slippage when 
placing or removing a large barrel; 
however, the mixer may be bolted 
to the floor for complete safety. 


Motive power is provided by a 
half-horsepower electric motor, turn- 
ing at 1725 rpm., through two pairs 
of 3 to 10 in. pulleys. This provides 
approximately 150 rpm on the first 
set of 10-in. wooden wheels, which are 
carried on a one-in. steel shaft. The 


IMPROVED 
SARGENT 


Cone 
Drive 


Stirring © 
Motor 


New Model, 
Now Avaliable from Stock— 





second set of 10-in. wheels is not 
driven. 

Usually 30 minutes of rolling on 
this device is sufficient for satisfac- 
tory mixing, Monsanto engineers 
have found. 





Check Need for Coke Cleanout 


By Modified Distillation\Test 


SIMPLE and proved method for 
determining when cracking units 
need to be shut down for coke clean- 








In redesigning the Sargent Cone Drive Stirring Motor, the basic form, size and charac- 
teristics, including the method of transmitting power by means of a driving cone and a 
driven ring have been retained because of definite advantages they have displayed over 
other types of stirring apparatus during many years of proven performance S the field. 
However, now, certain mechanical inconveniences in manipulation which former! 

existed, have been eliminated and the efficiency and ease of operation greatly mevensed. 


NEW MOTOR MOUNT—The motor is mounted on a threaded rod and urges the driving 
cone against the friction ring by means of a pressure plate with adjustable spring ten- 
sion. This type of mounting permits the motor to be swung away and held in a free 
positin without changing the lateral position of the chuck. For additional convenience, 
the motor may be swung to either side of the friction ring, from where it will operate 
with equal efficiency. 


FULL POWER AT ALL SPEEDS—The patented Sargent cone-to-ring device in which the 
driving cone and the driven ring rotate in the same plane, reduces cross-drag to a neg- 
ligible quantity and delivers full power to the chuck at all speeds from 75 to 1300 r.p.m. 
CHUCK HELD IN FIXED POSITION—The speed is varied by turning a hand wheel which 
raises or lowers the motor and alters the position of the cone with relation to the fric- 
tion ring. In this type of design the ring and chuck are held in a fixed position and all 
lateral movement is in the cone and motor. 

FEED-THROUGH SPLIT-COLLET CHUCK—Another feature of the new model Sargent Cone 
Drive Stirring Motor is the feed-through split-collet chuck which permits the stirring 
rod to be removed from the vessel in which material is being stirred, without resposition- 
ing the motor on the support rod. To accomplish this, merely swing the motor to one 
side, loosen the chuck and raise the stirring rod out of the vessel through the open top 
of the chuck. 

$-76445 STIRRING MOTOR, Electric, Sargent Cone Drive, Variable Speed, Patent No. 1,973,- 
576. For operation from 115 volt 50/60 cycle A.C. circuits $45.00 


$-76465 Ditto, but for operation from 230 volt 50/60 cycle A.C. circuits 


SARGENT 





SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST. -CHICAGO 11, ILL. 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT MICHIGAN 


out has been developed and ‘s usgeg 
by chemists at Sinclair F fining 
Co.’s East Chicago refinery. 

It is based on a modifica:ion of 
the ASTM Method of Test Di58_4 
for Distillation of Gas Oil an:! Simi. 
lar Distillate Fuel Oils. The «appara. 
tus used is the same as in I 158, 

As followed in modified form: 4 
100 ml. sample of oil from the unit 
—any feed stock or recycle oil—is 
measured into a weighed Saybolt dis. 
tilling flask and the weight of flask 
and sample carefully obtained. 


The flask is then hooked to the 
condenser and a cork stopper placed 
in the neck instead of the usual one- 
holed stopper with thermometer. The 
sample is then distilled off to the 
end point at a rate of not less than 
4 nor more than 5 ml. per minute 
The burner is then turned up to “full 
throttle,” heating the flask to cherry 
red, including the neck and discharge 
tube. (In most cases the flask will 
become deformed and must be dis- 
carded at the conclusion of the test.) 

Following this, the flask is cooled 
and weighed. Coke percentage is 
equal to weight of residue in flask 
times 100 divided by the weight of 
the sample. 

Sinclair has found through expe- 
rience that when the coke content 
exceeds a certain established per- 
centage (about 0.25) the unit from 
which the sample was obtained will 
have to come down for cleanout. They 
have found that if coke content is 
plotted against time with tests being 
run at uniform intervals, the curve 
will be a gradual one until it reaches 
this particular level, then it rises 
rapidly. 





IDEAS—W anted! 


Plant chemists, researchers, 
engineers, superintendents, 
foremen!—Send in your own 
ideas on “How we do it in our 
laboratory,” or “How we do it 
in our refinery.’ Special appa- 
ratus, gadgets, tools, shortcuts, 
time and money savers, acci- 
dent and fire prevention 
schemes—all these _ represent 
possible subjects. Please in- 
clude photographs, drawings, 
and charts if available. 

Material submitted for pub- 
lication exclusively in PETRO- 
LEUM PROCESSING is paid for at 
the usual space rates. The idea 
is the thing—we’ll dress up the 
drawings and the written in- 
formation. Send your ideas for 
either Plant Practices or Lab- 
oratory Practices to: 

Plant Practices Editor 

PETROLEUM PROCESSING 

1213 West Third Street 
Cleveland 13, Ohio 
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A complete nationwide 
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LEAD COMPOUNDS 


When you walk into any one of the Du Pont Dis- 
trict Laboratories ... in Wilmington, Chicago, 
Tulsa, Houston, or El Monte... you will recog- 
nize much of the laboratory equipment ... the 
knock engines, the equipment used for lead anal- 
ysis, for the determination of sulfur, the oxidation 
bombs, and much of the other apparatus used to 
check and evaluate the properties of fuels and 
lubricants. 

But back of this is something more, something 
unseen that goes beyond the equipment and the 
services the laboratories perform. It is the spirit 


of friendly, cooperative help they are pro- 


_ viding the refining industry. These laboratories 


were set up to work with you. They are strategi- 
cally located to provide users of Du Pont TEL 
Compounds and other additives with prompt, 
efficient service on any problem or question re- 
lated to the properties of fuels and lubricants. In 
addition, an Engineering and a Petroleum Chemi- 
cals Laboratory, both located in the Wilmington 
area, assist the field laboratories where highly spe- 


cialized knowledge and equipment are required. 


~ ie %. IN TULSA 


This well-equipped field 
laboratory services many 


of the large and small re- 
fineries in the area. 
Another part, not shown 
here, is equipped for 
making octane number 
determinations. 
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These , § strategically 
located laboratories 


offer friendly P> in entcace 


Du Pont’s laboratory is 
convenient to the refin- 
eries located in that area. 
e It is equipped to make 
C00 erative hel 0 octane number evalua- 
p p tions, as well as the many 
other tests necessary to a 
complete service. 


refineries everywhere 


oe] 
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IN WILMINGTON 


This field laboratory 
serves the Engineering 
Laboratory, as well as 
Du Pont's eastern road 
test facilities. Its exten- 
sive equipment and 


highly-trained personnel 


can carry out the most 
complicated work. 


Y IN EL MONTE 


This field laboratory is 
equipped to offer prompt 
and efficient field service 
evaluating the perform- 
ance of fuels.|t also serves 
Du Pont’s west coast road 
test facilities. 


? IN HOUSTON 


This modern, completely 
equipped laboratory 
makes regular checks of 
the performance of fuels. 
As with the other four field 
laboratories, all equip- 
ment is new and of the 
latest type. 


PLUS a long-range research program to help 
you produce better fuels and lubricants 


Many of the existing problems, or those that loom ahead, in motor fuels and 
lubricants will require intensive, long-range research. Realizing this, Du Pont is 
making an earnest attempt to assist in the solution of these problems. All Du Pont 
laboratories doing fundamental research are contributing, while the Petroleum 
Chemicals, Engineering and Road Test Laboratories have been specifically charged 


with the job of developing new and better additives. 











RESEARCH-~- aimed to help you 
produce better petroleum products 


I, addition to its research on antiknock agents, Du Pont is con- 
stantly working to improve old and develop new additives for lubricating 
oils, gasolines, fuel oils and other petroleum products. The Petroleum 
Chemicals Laboratory is carrying out this phase of the Du Pont petroleum 
chemicals research program. The road test facilities on the east and west 
coasts assist by checking and evaluating the performance of the new or 
improved compounds under simulated service conditions. If you have a 


problem, contact the nearest Du Pont Petroleum Chemicals District Office. 


E. |. DU PONT DE NEMOURS & CO. (INC.) 
PETROLEUM CHEMICALS DIVISION 


Wilmington 98, Delaware 


WILMINGTON, DEL. WILMINGTON, DEL. 
TULSA, OKLA. TULSA, OKLA. 
Laboratories HOUSTON, TEXAS HOUSTON, TEXAS District Offices 
CHICAGO, ILL. CHICAGO, ILL. 
EL MONTE, CAL. LOS ANGELES, CAL. 
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Mm ARMY CONVOY'S 20,000-MILE RUN 
TESTS LUBES IN ALL WEATHERS 


By COLONEL G. H. VOGEL 
Military Services Petroleum Board, Washington, D. C. 


The military forces have placed a 
requirement on their material that it 


Our military. forces require automotive lubricants which will function 
with a minimum of modification or adjustment within an ambient tempera- 
ture range of +125°F. to —65°F. A 20,000-mile road test by an Army 


convoy will service test lwbricants under extremes of temperature. 


Turbo- 


prop engines provide the most stringent requirements of any aircraft power 


plant on a lubricating oil. 


Synthetic greases for aircraft have been found 


to exhibit low torques at low temperatures but may need improved wear 
characteristics and extension of their high temperature range to make them 


universally applicable. 


The accompanying paper was presented by Colonel Vogel at the 
meeting of the Lubrication Committee of the American Petroleum Institute, 
Tulsa, April 28, 1948. The text, while unchanged, is in slightly different 


order than in the original paper. 


URING the winter of 1946-47 it 

became evident to the Army 
that their military equipment, using 
Specified lubricants according to is- 
sued instructions, could not operate 
successfully below —40°F. A meet- 
ing of key personnel from refining 
and manufacturing companies and 
representatives of the Ordnance De- 
partment was called to discuss the 
requirements for lubricants. that 
would permit operation of military 


equipment at temperatures down to 
—65°F. 


Adequate quantities of each special 
lubricant selected by this committee 
were manufactured and forwarded to 
Aberdeen Proving Ground and 
Screened for performance in military 
equipment at the then prevailing tem- 
perature of 60-70°F. Sufficient quan- 
tities of the remaining lubricants and 
the necessary transport and combat 
vehic les were then forwarded to Eg- 
lin Air Base, in Florida, and evaluat- 
ed in the climatic hanger by testing 
the operation of the equipment under 
Arctic temperatures. 


Upon completion of these tests, sup- 
Plies f the acceptable products were 
immeciately shipped to Alaska and 
issue’ to the entire theater for gen- 
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eral field test use. Field tests were 
under the constant supervision of the 
Ordnance Department and leaders of 
industry working under the auspices 
of the Coordinating Research Council, 
who alternated as observers and 
advisors. 


After approximately 6 months oper- 
ation of the equipment over the en- 
tire theater, at temperatures ranging 
down to —45° F., a convoy of vehicles 
was assembled and driven from Alas- 
ka to the Detroit Arsenal. Some of 
the convoy vehicles were serviced 
with regular lubricants and the re- 
mainder with the low temperature 
products. Final inspection of the 
vehicles revealed that the perform- 
ance of the Arctic fuels and lubricants 
was satisfactory. The result of these 
tests will provide information to the 
military services and industry which 
will enable them to materially im- 
prove the operation of military equip- 
ment under extreme low temperature 
conditions. 


While the initial information indi- 
cates that the performance of these 
special lubricants is generally satis- 
factory, considerable additional effort 
will be required before a final solu- 
tion of the problem is obtained. 


function with a minimum amount of 
modification or adjustment within 
an ambient temperature range of 
+125°F. to —65°F. It has been 
found that a task force moving into 
an area of either extreme requires 
considerable time for preparation and 
change-over to lubricants for the 
particular climate. This reduces ma- 
neuverability and imposes an intoler- 
able load on maintenance facilities. 
During the course of developing lubri- 
cants for Arctic use, greases have 
been developed which indicate they 
will perform satisfactorily over the 
entire temperature range. 


To service test these lubricants, 
screen them, and verify their suit- 
ability, a 20,000-mile road test will 
be carried out. A convoy is scheduled 
to leave the East Coast in August, 
operate several thousand miles in the 
western desert, then proceed to Alas- 
ka by way of the Alcan Highway for 
winter operations and return to the 
states for final inspection. 


Additional materials to be tested 
may include tires, brake linings, 
sealed brakes, spark plugs, fan belts, 
brake fluid, and others. All technical 
aspects of this convoy operation are 
under the jurisdiction of the Ordnance 
Department of the Army, assisted 
by the Coordinating Research Coun- 
cil. This Army-Coordinating Research 
Council team is one of the outstand- 
ing examples of military-industry co- 
operation. 


The U. S. Air Force and the Navy 
Bureau of Aeronautics require that 
their aircraft have an ambient 
temperature operating range from 
—65° F. to +165° F. 


Reciprocating aircraft engines oper- 
ating at the higher temperatures 
utilize aviation lubricating oil Grade 
1120. Grade 1100 is generally used 
for cold weather operations with the 
oil viscosity requirements for satis- 
factory starting being met by dilu- 
tion with aviation gasoline. 


Operation of aircraft with reci- 
procating engines could be greatly 
facilitated if one grade of oil were 
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developed that would permit satis- 
factory starting and _ operation 


through the required temperature 
range. 


Turbo-jet engines require a very 
low viscosity lubricating oil. The 
lowest viscosity petroleum oils now 
being used have pour points below 
—65° F. but in some installations the 
oil is too viscous to permit pump- 
ing at temperatures below —40 to 
—50° F. 


The turbo-prop engine provides the 
most stringent requirements of any 
aircraft power plant on a lubricating 
oil. This engine has the basic turbo- 
jet engine lubrication problem in the 
power section with the added re- 
quirements for lubricating reduction 
gears transmitting tremendous power. 


A high viscosity index, low pour 
point oil is desired for lubrication of 
the turbo-jet and turbo-prop engines 
and for the latter extreme pressure 
qualities are required. For either power 
plant, dilution is not desirable due 
to the execeedingly low heat rejec- 
tion to the lubricating oil. 


Research will be continued un- 
til more desirable lubricants are 
developed for all aircraft engines. 
For the turbo-jet and turbo-prop 
engines the application of synthetic 
oils appears promising. 


Extensive research is being con- 
ducted by other branches of the mili- 
tary services on lubricants. This 
work ranges from development work 
dictated by needs revealed during 
World War II to fundamental re- 
search. Substantial improvements 
have been made in the development 
of low temperature lubricants with 
decreased torque requirements at 
temperatures below —40°F. lower 
evaporation rates, and improved stor- 
age stability. The Naval Research 
Laboratory reports that excellent low 
temperature greases can be prepared 
from diesters, silicones and silicone- 
diester mixtures, thickened with 
lithium stearate. These greases ex- 
hibit extremely low torques in anti- 
friction bearings at temperatures as 
low as —100° F. and remarkably low 
evaporation rates at moderately ele- 
vated temperatures. This work led 
to the specification AN-G-25, a poten- 
tial universal grease, possibly requir- 
ing some improvement in wear char- 
acteristics and an extension of the 
high temperature range to make it 
the truly universal grease for air- 
craft. 


The Naval Research Laboratory, 
conducting research sponsored by the 
Bureau of Ordnance, has developed 
an oil and a grease for fire control 
instruments from diesters. These lub- 
ricants with improved stability will 
permit satisfactory performance over 
a wide temperature range for some 
fire control instruments. Research 
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will be continued to improve their 
performance characteristics. 


The Ordnance Department, Depart- 
ment of the Army, has under way 
research projects to develop one in- 
strument oil and one grease that will 
assure maximum performance of fire 
control instruments and Signal Corps 
aerial cameras and meteorological 
equipment over a temperature range 
of —65°F. to +160°F., and which 
will possess high stability for serv- 
ice conditions. The Air Materiel 
Command, U. S. Air Force, states 
that for the immediate future, grease 
lubrication of aircraft will be limited 
to 4 greases that overlap sufficiently 
within their performance ranges to 
take care of all present requirements 
and almost any eventuality in future 
designs. 


Equipment supplied by industry to 
the military is serviced by the manu- 
facturer with lubricants fully meet- 
ing the requirements of the service 
involved. It is mandatory that as 
the needs of the services develop, 
industry be given complete informa- 
tion concerning them so that satis- 
factory products may be developed. 
This makes the exchange of informa- 
tion between the military services and 
industry increasingly necessary, @ 
procedure which will result in in- 
creased availability in case of emer- 
gency. 

The military service grease require- 
ment for the fiscal year of 1949 is 
approximately 10,000,000 pounds. The 
actual consumption will be above that 
estimate as considerable stocks of 
some types are on hand. The grease 
requirement for Civil Affairs for the 
same period is estimated at 12,000,000 
pounds. 


The grease manufacturing capacity 
is apparently adequate. The supply 
of some materials required for spe- 
cialty greases may not be. The mili- 
tary services have experienced diffi- 
culty in obtaining from industry ad- 
equate coverage for their require- 
ments of small quantities of special 
oils and greases. 


Industry should appreciate the mil- 
itary position regarding these com- 
paratively small volumes of special 
products. The requirements have been 
established through extensive research 
and sufficient quantities must be 
available to successfully operate the 
equipment for which they were de- 
veloped. 


The degree or extent of deteriora- 
tion of stored lubricants and greases 
should be determined for each prod- 
uct under varying atmospheric con- 
ditions. This change with length of 
storage should be ascertained and 
its effect evaluated in terms of us- 
ability. This basic information should 
be provided for all petroleum prod- 
ucts and synthetic lubricants to al- 
low the military services to stock- 








pile as dictated by needs, p: 
availability and transportatior 


Gummy deposits resulting i: ring. 
sticking prompted research that de. 
veloped additive type oils for ise in 
Diesel engines. These additives jp. 
clude oxidation inhibitors, c*rogsion 
inhibitors, compounds for im, coving 
the lubricity of the oil, compounds for 
improving the low temperature char- 
acteristics and detergents which re- 
sists the formation of insoluble 
sludges. The development of the 
“vapor phase” or high temperature 
system of cooling Diesel engines, 
higher speed for all applications, the 
combination Diesel gas-oil engine, 
synthetic Diesel fuel oils, the utiliza- 
tion of heavier Diesel fuels, of higher 
sulfur fuels, and keeping engines 
warm by idling at Arctic conditions— 
all of these and other conditions and 
developments make it mandatory that 
the present requirements for Diesel 
lubricants be continually re-evalu- 
ated. 


The present effective refining ca- 
pacity for lubricating oil in the U. S. 
is approximately 150,000 b/d. Under 
construction are solvent extraction 
and solvent dewaxing units with an 
estimated output of 40,000 b/d. Some 
of this newly constructed capacity 
will undoubtedly replace present oper- 
ating units, but the total effective ca- 
pacity by 1950 should be adequate 
for our peacetime requirements. 

The requirements of the military 
services and other Federal agencies 
for all lubricating oils for the fiscal 
year 1949 are approximately 1,300,- 
000 bbls. or roughly 3600 b/d. In an 
emergency this requirement would 
probably be increased 5 times and de- 
pending on the ability of industry to 
produce war material requiring lubri- 
cation, this daily consumption might 
reach 36,000 bbl. of lubricating oil. 

These figures do not include the 
Civil Affairs requirements for Europe 
and the Pacific, which are estimated 
at approximately 700,000 bbls. for 
the fiscal year 1949. 

The availability of the most desir- 
able crudes for the manufacture of 
lubricants is an increasing problem. 
Plans for the future must include 
consideration by the refiners of trans- 
porting desirable crudes from longer 
distances, and of processing less de- 
sirable crudes, resulting in lowered 
yields for a given charge capacity. 

Any material increase in consump- 
tion by the military services must be 
met by one or a combination of the 
following: 


ducts 


a. Increased efforts to make avail- 
able additional quantities of de- 
sirable and usable crudes. 


b. Operation of all refining capacity 
at the maximum rate possible. 


c. Reduction of civilian consump- 
tion. 


d. Expansion of refining capacities. 
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Dependable performance by Carrier 


Centrifugal Compressors in hydrocar- 
bon refrigeration cycles is helping lead- 
ing refiners and natural gasoline plants 
to obtain higher butane and propane 
recovery at lowest cost. 


La Gloria Corporation, Shell Oil 


Company, Warren Petroleum Corpo- 
ration and others find that by cooling 
lean oil, higher selective recovery of 


butsne and propane can be achieved 
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with no increase in absorber pressures 
and lean oil circulation. 

The high efficiency of Carrier Cen- 
trifugal Compressors makes them ideal 
for hard, continuous operation in re- 
fineries and natural gasoline plants. 
They’re the latest development by an 
engineering staff that has had more 
than a quarter century’s experience in 
centrifugal design. They’re built in the 
Carrier tradition of leadership. 
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Already the leading builder of multi- 
stage centrifugals, Carrier has greatly 
expanded its manufacturing facilities 
to assure prompt delivery. 

Centrifugal refrigeration was devel- 
oped by Carrier over 25 years ago and 
has been constantly improved. That’s 
why there are more Carrier-designed 
centrifugals in use today than any 
other kind. Carrier Corporation, Syra- 
cuse, New York. 
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NEW EDITION 


of this valuable 


TUBING DATA 
NOW READY 


147 pages of up-to-date metallurgical 
and application data on steel tubing for 
bigh pressure, high temperature services 





TA-1459 $ 
































In this sixth edition of Technical Bulletin 6-E, B&W 
makes available 147 pages of the latest information on 
properties and uses of stainless, alloy and carbon steel 
tubing for high-pressure and high-temperature services 
in all industries. Included in this comprehensive and 
authoritative reference are data on newest developments 
in alloy tubing—results of extensive field and labora- 
tory research—service experience with tube applications 
—and much additional information of value to tube 
users accumulated since the previous edition in 1941. 
Every user of pressure tubing will find this new book 
helpful. So request your copy today—on your Company 
letterhead. 
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A Knocktest Laboratory Reports on- 


USE OF ISOOCTANE and NORMAL 
HEPTANE AS REFERENCE FUELS 


By HAROLD M. TRIMBLE, L. A. McREYNOLDS, and BILL MITACEK 


Phillips Petroleum Co., Research Department 


A series of investigations was made on the use of the primary type 
reference fuels isooctane and normal heptane in making knocktest ratings 
in laboratory CFR-ASTM test engines. The primary fuels were found to 
compare favorably with secondary reference fuels in reproducibility, pro- 
ductivity rate, knockmeter reading stability and engine cleanliness. 

For the induction systems of ASTM Motor and Aviation and the Re- 
search test engine, the use of a 5-in. induction pipe in place of the con- 
ventional 25%-in. pipe was found to improve engine operating conditions, 
among other advantages. Committee D-2 has recommended that ASTM 
knocktest procedures be revised to provide for the use of the larger diam- 


eter induction pipe. 


T THE end of the war the at- 

tention of various automotive 
and petroleum company technicians 
turned to the problem of improving 
the reference fuels for use in deter- 
mining antiknock characteristics of 
fuels in cars. Up to this time it had 
been considered necessary to use so- 
called “secondary fuels’ because the 
primary knocktest reference fuels 
were so expensive. This had resulted 
in much confusion in evaluation of 
the road test results obtained be- 
cause road ratings so determined 
were just ratings of so much of ref- 
erence fuel A in reference fuel B. 


Discussion of road ratings was dif- 
ficult because of the different ter- 
minology from laboratory ratings and 
as a result “road octane numbers” 
were often assigned on the basis of 
a laboratory engine calibration of the 
“secondary fuels’. These numbers 
were not true road octane numbers 
and were different for different “‘sec- 
ondary fuels”, so confusion often 
reigned supreme. 

In order to assist in alleviating 
this situation Phillips Petroleum Co. 
went to work to produce isooctane 
and n-heptane of sufficient purity at 
& price considered reasonable for 
Such uses. They were able to pro- 
duce both products of such purity 
that they even met the specifications 
for the primary fuels. 

Since primary quality reference 
fuels isooctane and normal heptane 
have become available, various pro- 
grams have been conducted in the 
Phillips laboratories to determine 
their functional characteristics in en- 
gin A paper entitled ‘Normal 
Hept ine as a Reference Fuel for Use 
Mm Measuring the Antiknock Quality 
of Gasoline’(1) covered the use of 
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primary type reference fuels for 
road test work. This report covers 
the use of reference fuels isooctane 
and normal heptane in laboratory 
CFR-ASTM antiknock test engines. 


Investigations 


The following investigations were 
made in the Phillips laboratories rela- 
tive to the use of isooctane and nor- 
mal heptane as reference fuels for 
the CFR-ASTM antiknock engines. 
A—Evaluation of Phillips Petroleum 

Co.’s Pure Isooctane and Normal 
Heptane as Reference Fuels for 
Determining Ratings on Motor 
Fuels. 

This investigation was made prior 
to the adoption of Phillips isooctane 
and normal heptane for use as ref- 
erence fuels by the Motor Fuels 
and Aviation Fuels Divisions of CFR. 
Our monthly motor fuel survey sam- 
ples for August and October, 1946, 
served as test fuels in conducting 
this program. 

It was thought desirable to have 
a comparison of ratings obtained us- 
ing Phillips reference fuels isooctane 
and normal heptane and secondary 
reference fuels M-4, C-13 and F-6, 
since there had been indications that 
primary reference fuels were quite 
sensitive to engine conditions. 

The root-mean-square deviation on 
136 motor fuel samples rated using 
both secondary and primary type ref- 
erence fuels was 0.27 octane num- 
ber, which indicates good precision. 


The root-mean-square deviation is 


used as a precision measure and is 
obtained by solving the following 
equation: 

Root-Mean-Square Deviation = 


 f of (deviations) 2 





Number of values — 


B—A Comparison of the Reproduci- 
bility of Knocktests Using the 
Primary and Secondary Type 
Reference Fuels. 

In order to compare the reproduci- 
bility of knock ratings using primary 
and secondary type reference fuels, 
an analysis of data was made of the 
reproducibility of antiknock ratings 
obtained by the 8 laboratories in our 
company exchange group. 

In general the exchange program 
consists in testing two samples cir- 
culated every two weeks to the 8 lab- 
oratories involved. Only Motor meth- 
od ratings were obtained with suf- 
ficient regularity to permit analysis. 

Each set of ratings was averaged 
and the deviation of each labora- 
tory’s rating from this average rat- 
ing was determined. Averagé month- 
ly deviations for each laboratory 
were obtained by averaging each 
laboratory’s deviation for each sam- 
ple tested during the month. Yearly 
by months average deviations were 
obtained by taking a two-year period 
of average monthly deviations and 
averaging yearly periods of these av- 
erages. Each yearly average ob- 
tained is shown in the last month 
used in each yearly period. The av- 
erage monthly deviations for the pe- 
riod June, 1945 to March, 1948 in- 
clusive and yearly by months aver- 
age deviations covering the period 
May, 1946 to March, 1948 inclusive 
are given in the tables. Laboratories 
Nos. 7 and 8 did not start partici- 
pating until November, 1945. 

Table 1 shows the average monthly 
deviations for our company’s ex- 
ehange samples. It should be noted 
that Laboratories 1, 2, 3, and 5 had 
the largest deviation for one month 
while using secondary reference fuels 
while Laboratories 4, 6, 7, and 8 had 
the largest deviation for one month 
with the new primary type reference 
fuels. The poor showing for Labo- 
ratory 4 for April, 1947, Laboratory 
6 for August, 1947, and Laboratory 
7 for November, 1947, resulted prin- 
cipally from very high deviations on 
one pair of samples. 

Table 2 shows yearly by months 
average deviations in octane number 
on company exchange samples. This 
analysis was made to see if there 
was a tenconcy for the deviations to 
decrease or increase when the new 
reference fuels were used. It may 
be noted that Laboratories 1 and 5 
remained essentially the same dur- 
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TABLE 1—Phillips Petroleum Co.'s Laboratories Average Monthly Deviations on Company Exchange Samp. s 


Lab. Lab. 
Month 1 2 

Sl 0.30 0.95 
Ee bkwetenes de0dun' 0.17 0.37 
cases bade. aoe 0.23 0.23 
September .......... 0.18 0.25 
Ee 0.23 0.48 
ee 0.18 0.20 
reer 0.33 0.13 
January, 1946 ....... 0.12 0.18 
February 0.32 0.30 
March cen eneosaa 0.17 0.43 
i ssh erentiexwe dda 0.38 0.32 
Mn Subawadd adie dete 0.18 0.25 
Dy aabadeaiaw enna ean 0.32 0.35 
I” bain hide ein a eaerca 0.18 0.12 
DE A cetnnecewa obs 0.08 0.32 
September 0.08 0.42 
October 0.47 0.05 
November 0.30 0.42 
ED. cea cwawsawe 0.28 0.25 
January, 1947 0.12* 0.48 
 csciensoade 0.28* 0.30 
DE” s@ecndeavebeda 0.32* 0.35 
ee ee ae 0.25* 0.58 
DE Suviendecenbmeks 0.18* 0,.42* 
DY pbwanee en ee nedecn 0.20* 0.31* 
ME cerasbdstacdtncees 0.28* 0.32* 
OS ee a 0.22* 0.58* 
PTET Tee 0.15* 0.18* 
GE ‘9.4000 sé cacnes 0.25* 0.18* 
i eee 0.20* 0.70* 
ED wewcscecses 0.15* 0.32* 
January, 1948 ....... 0.22* 0.42* 
DD wacewe'as cones 0.20* 0.30* 
DD ststenserved ves 0.05* 0.35* 


(a) 
(b) 


(c) 


(d) Four samples were tested, however, 
(e 


~ 


(f) Only two samples tested this month. 


Motor Octane Number Deviations 


Lab. b. . Lab. 
3 4 5 
0.33 0.35 0.80 0.28 
0.20 0.18 0.15 0.23 
0.20 0.23 0.30 0.53 
0.18 0.25 0.08 0.23 
0.50 0.33 0.55 0.28 
0.22 0.25 0.55 0.15 
0.30 0.32 0.48 0.50 
0.40 0.12 0.20 0.08 
0.42 0.65 0.42 0.85 
0.67 0.50 0.67 0.57 
0.48 0.30 0.22 0.55 
0.22 0.28 0.18 0.82 
0.60 0.45 0.35 0.23 
0.05 0.18 0.12 0.22 
0.45 0.32 0.16 0.30 
0.20 0.08 0.32 0.45 
0.23 0.20 0.27 0.27 
0.44 0.28 0.68 0.32 
0.38 0.45 0.33 0.42 
0.25* 0.25) 0.25 (a) 0.22 
0.32* 0.32 0.35* 0.10 
0.55* 0.30* 0.48* 0.52* 
0.15* 0.95* 0.12* 0.28* 
0.20* 0.30* 0.25* 0.28* 
0.45* 0.38* 0.68* 0.31* 
0.28* 0.32* 0.12* 0.32* 
0.28* 0.52* 0.45* 0.90* 
0.20* 0.20* 0.12* 0.55* 
0.10* 0.08* 0.18* 0.15* 
0.32* 0.18* 0.40* 0.52* 
0.38* 0.27* 0.42* 0.57* 
0.45* 0.42* 0.40* 0.78* 
0.22* 0.52* 0.18* 0.32* 
0.50* 0.12* 0.25* 0.22* 


Samples rated using the primary type reference fuels 
Secondary fuels used for rating two samples and primary tyye fuels used for rating two samples. 
Six samples were distributed, two of which were very low-octane number. 


was exceedingly high and so adversely affected the deviations for this month that the data on them were omitted from this analysis. 
Five ratings were analyzed this month since one sample was tested clear and leaded. 


Lab. Lab. No. of 
7 8 Ave. samples 
mre es 0.50 4 
are an 0.22 4 
es a 0.29 6 
ee niece 0.20 4 
wien oes 0.40 4 
0.08 0.32 0.24 4 
0.35 0.55 0.37 6 
0.38 0.30 0.22 4 
0.45 0.45 0.48 4 
0.20 0.30 0.44 20) 
0.55 0.38 0.40 4 
0.42 0.22 0.32 4 
0.28 0.35 0.37 4 
0.20 0.22 0.16 40) 
0.32 0.38 0.29 4(c) 
0.35 0.25 0.27 4 
0.20 0.50 0.27 3@ 
0.22* 0.28 0.37 4(e) 
0.52* 0.27 0.36 6 
0.35* 0.38* 0.29 4 
0.30* 0.52* 0.31 + 
0.50* 0.62* 0.46 4 
0.40* 0.18* 0.36 + 
0.50* 0.42* 0.32 + 
0.50* 0.33* 0.40 6 
0.42* 0.42* 0.31 4 
0.38* 0.63* 0.50 4 
0.30* 0.50* 0.28 4 
0.15* 0.32* 0.18 4 
0.60* 0.20* 0.39 4 
0.23* 0.40* 0.34 6 
0.22* 0.60* 0.44 4 
0.30* 0.60* (ft) 0.33 4 
0.32* 0.55* 0.29 4 


The spread of ratings on these low octane number samples 


only a TEL requirement was determined on one of the samples. 
Three ratings were analyzed this month since one sample was tested clear and leaded. 





ing the two periods. Laboratories 
3 and 6 showed a small but definite 
improvement while Laboratories 4, 
7, and 8 showed a slight loss. Labo- 
ratory 2 showed a definite loss. 

The average of the yearly by 
months average deviations as shown 
in Table 2 indicates that the pre- 
cision of testing was practically un- 
changed during the two periods. An 
inspection of this table shows that 
for about two months after the use 
of the benzene and X-5 standardiza- 
tion fuels were begun, the average 
values were slightly higher. How- 
ever, the average values dropped to 
approximately normal the following 
month. This seems to indicate that 
each time a standardization fuel is 
changed, a certain period of time is 
needed for the laboratories to ad- 
just themselves to the new fuel. 


C—A Comparison of the Productivi- 
ty of Knocktests Using Primary 


and Secondary Type Reference 
Fuels. 


The study of productivity of knock- 
tests was made from the time and 
test records of the various knocktest 
operators in the Research Depart- 
ment at Bartlesville. 

The number of Motor and Research 
knocktests was divided by the num- 
ber of hours worked to obtain the 
index of productivity. This included 
maintenance time. This was done 
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by months for the period January, 
1946, to March, 1948, inclusive. 


Table 3 shows a comparison of 
the productivity of knocktests ob- 
tained using both types of reference 
fuels. An average productivity of 
0.94 knocktests per hour was ob- 
tained during the period January, 
1946, to December, 1946, inclusive 
when secondary reference fuels were 
being used for knocktesting in our 
laboratory. An average productivity 
of 0.87 knocktests per hour was ob- 
tained for the period February, 1947, 
to March, 1948, inclusive when the 
new primary type reference fuels 
were used. Because both types of 
fuels were used in January, this 
month was not included in either of 
these overall averages. This analysis 
covered 29,814 knocktests. 


It may be noted that the produc- 
tivity dropped during the summer 
months for both cases. No fully sat- 
isfactory explanation has been found 
for this, however, it has been ob- 
served each summer and the hot 
weather is undoubtedly at least a 
contributing factor. 


The next item investigated was a 
comparison of the average tests per 
rating using the two reference fuel 
systems. This analysis was lim- 
ited to data obtained on samples 
rated in the laboratory of the Re- 
search Department. Im striving for 


as high a degree of precision as pos- 
sible, a decision is sometimes made 
to rerate a sample. If the agree- 
ment between these tests is not good 
a third test may be made. Also 
previous experience may indicate 
some question of a single test ob- 
tained on a given product. In such 
a case an additional test would be 
run before assigning a rating. Thus 
more than one test may be required 
to establish a rating for a given sam- 
ple. An analysis was made of the 
data on a representative group of 
samples. Table 4 presents the in- 
formation obtained: 


The period from January, 1946, to 
December, 1946, inclusive when sec- 
ondary reference fuels were used had 
a value of 1.48 tests per rating. The 
period from February, 1947 to June, 
1947 inclusive when the primary type 
reference fuels and X-4 standardiza- 
tion fuel were used had a value of 
1.35 tests per rating. January, 1947 
was not included in this analysis 
since both types of reference fuels 
were used during this month. 


The period from July, 1947, to No- 
vember, 1947, inclusive was investi- 
gated next. This is the period m 
which the new benzene standardiza- 
tion fuels have been in use in our 
laboratory. The value of 1.40 tests 
per rating is notably higher than for 
the other periods when the primary 
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Cc = . . a . . . 
TABLE 2—Phillips Petroleum Co.'s Laboratories Yearly by Months Average Deviations on Company Exchange Samples 
Motor Octane Number Deviations 
Lab. Lab. b. Lab. 
io. of Mont?: 1 2 3 r “— we 4 4 ow Ave. cae A 
mples ae 3968. cvseénacas 0.23 0.34 0.34 0.31 0.38 0.42 0.35 0.36 0.34 
i —eeeieetetenet 0.28 0.29 0.87 0.32 0.35 0.42 0.34 0.36 0.34 4 
é AUBUSt «+--+ +eseeeeee 0.22 0.28 0.37 0.33 0.33 0.40 0.32 0.35 0.32 Ste) 
: geptembey oc cece ses 0.21 0.29 0.38 0.32 0.35 0.41 0. 3 0.33 ra 
MG .cpsuaeubuien 0.23 0.26 0.35 0.30 0.33 0.41 0.32 0.35 0.32 30 ‘ 
Sepeber  oceccecese 0.24 0.27 t ’ ; : ; ’ 
‘ = alll eae ace = “= O31 0.34 0.43 0.33° 0.35 0.33 4ce) 
4 January, 1947 ....... 0.24* 0.31 0.37* 0.330) 0.33¢@) 0.44 0.34* 033° 0-34 t 
HRGUBTY «osvnccseccs 0.24* 0.31 0.36* : ' . . . 
-_ 8 Oe. oom 0.25" 0:30 0.35° 0.28 O31. oat 0.35° 0.36° 0.32 ‘ 
- April . cite 0.368 0.32 | 0.32* 0.34* 0.30* 0.35* 0.34* 0.35* 0.32 4 
: May ioaueated am 30° 0.530 0.34* 0.31* 0.31* ‘° 0.36* 0.36* 0.32 4 
“eee een eneene . . *. . ° 
4 aD... ..ieutabaudenss (1)0.24* 0.35* 0.32* 0.35° 0.33° 0.32° 038° 038° 0:33 t 
yn ’ .35 (2)0.33 0.32 (1)0.38* (2)0.38* 0.33 4 
4(e) BL. gccwawndiedes (1)0.25* 0.37* (1)0.31* 0.36* (1)0.36* 0.37* (1)0.39* * 
4 SERS occ esc ses (1)0.25* 0.35* (1)0.31* 0.37* (1)0.34* 037° 2 =e (1)0.40° 0.35 4 
3) October «++ -++++++e0- (1)0.24* 0.36"  — (1)0.30* 0.36*  — (1)0.33* 036* © apogee apo-al O34 ‘ 
November ........... (1)0.23* 0.39* (1)0.29* 0.35* (1)0.31* 1)0.38* 30.41° (430-40 0.34 4 
December ........... (3)0.22* 0.39* (1)0.29* 0.34* (3)0.32* (3)0-39° (1)0.39° (3)0-41° 0.34 6 
; January, 1948 ...... (3)0.22* 0.39* (3)0.31* (4)0.35* (3)0.33* (3)0.44* (3)0.38° (3)0.43° 0.36 4 
: Febraary i pe. a8" 6.398 Gra.ses (3)0.37° (3)0.32* (3)0.46* (3)0.38* (3)0.44* 0.36 4 
: Cittesereeerees : . ‘ (3)0.36* (3)0.30* (3)0.39* (3)0.31* (3)0.41* 0.33 4 
4 = : 
Indicates months during which ratings were obtained 
: (1) Indicates months in which new benzene iw: hee anes 
4 (2) New benzene standardization fuels used beginning July 15, 1947. : 
4 (3) Indicates months in which X-5 standardization fuels were used. 
4 pa = cong apne By used beginning Jan, 15, 1948. 
(a) Secondary els us for rating two samples and primary t M4 
(b) Six samples were distributed, two of which wale — — aS ae ee... on these two low-octane fui 1 
6 were exceedingly high and so adversely affected the deviations for this month that the data on them w itted ——,- 
fi ’ 

4 (c) Five ratings were analyzed this month since one sample was rated clear and leaded. en a 

4 (d) Four samples were tested, however, only a TEL requirement was determined on one of the samples. 

4 
type reference fu * i 
= gto ae es = TABLE 3—Comparison of the Produc- Table 5 shows a typical example of 

Oo - oh ° ili i 

March, 1948 inclusive, when X-5 stand.  ‘Wity of Motor and Research Ratings’®) «© ADEILY Oe ee a rudd at 
ardization fuel was used, had a value Obtained Using Both Types of Ref- oak ee aa ae ae poet > Boe 
of 1.32 tests per rating. The aver- erence Fuels of 2 pre Feces sy Sate oka tees 
age for the entire period in which the — the fuel is ch 
> ie ee eee ae (Meter)  Predue- e fuel is changed. Ten sets of 
es aA : veer ; uels were ™ ant " Ce. readings are taken in this manner. 

ts me - ; 
per rating. Pn noche = The average knockmeter readings are 

— Another measure of the produc- Month inl Gowe) r ——s Per Hour) calculated and the stability figure 
tivity may be obtained by dividing January, 1946. 1321.0. 1273 0.96 obtained by averaging the deviations 

pos- the average productivity, expressed § february 1401.0 1550 1.11 of the 10 readings from the aver- 

nade in knocktests per hour, by the tests apm ..).''. sono a aa age value. This procedure is fol- 
vree- per rating values to obtain sample Re Petes 1659.5 1330 0.80 lowed for each of the 9 horizontal 
good ratings per hour. This method of ex- yup etches bs BR oo lines of data. The average stability 

Also pressing productivity is the one of August ...... 178.7 714 0.92 figure is obtained by averaging the 9 

cate most interest since it is a true meas-  5ePtember .... 688.0 = = stability values. 

ob- - of the productivity of a labora- November... 706.2 713 1.01 Table 6 shows average stability 
such ory. The ratings per hour value for eeeeonet”™ ae _ om 0.92 data for the different sets of fuels 

1 be 0.94 January, 1947* 998.5 942 0.94 used in this investigation. Data were 

Thus secondary reference fuels is —— =  evruary ----. —. 108 1.08 - obtained using a bouncing pin and an 

lired 1.48 7 eee 1072.0 1059 0.99 experimental model of Phillips deto- 

sam- } 0.635, while for the primary type ref- June “110.71! 12220 1023.8 nh 2, a 2 

t . 0.87 plata 1581.8 1347 0.85 tion of the 501 model meter is cov- 
D0 _. August ...... 1377.0 965 ‘ i i « ‘ 
in- erence fuels it is = 0.640. September 1174.0 1008 os a ae en 9 gory £ ag Bar 
1.36 October ...... 1695.0 1508 0.89 onic Detonation Meter sor mow 
November eas 1388.0 1186 0.92 Fuel Antiknock Rating’’(2). Of the 

ecember .... m 0.82 ili 

5, to D. Stability Tests on Secondary and January, 1948. 1541.7 1387 0.90 6 sets of stability data, 2 are the 

sec- Pri February 1534.0 1374 0.90 same and 4 show better stability 

sa rimary Type Reference Fuels. March ..ccces 1533.0 1228 0.80 with the primary type reference 

The ‘ This investigation covered stability a — 

‘une, ests on secondary and primary type Totals Knock- E— rmin 

type reference fuels. The stability test  "¢f.Fuel Type Hours —— prety Bada Ce oan ae, 

; hs eatin ‘ Secondary 13,803.6 12,941 0.94 tive Engine Cleanliness When Us- 

1iza- ort inarily used as a measure of the Primary 18,247.5 15,931 0.87 ing Primary Type Reference 

e of performance of a bouncing pin. How- 

” ever, in thi i (1) F-6, C-13 and M-4. Fuels and Secondary Reference 

1947 ; is case the stability tests (2) Phillips Isooctane and Normal Heptane. Fuels 

lysis were run on both types of fuels the (3) Ratings obtained in Phillips Research ; 

‘uels same day and should be an index of ee ._ R,......-.. . arr Since there were a few reports 
the knockmeter stability for the ref- ning Jan. 16, 1947. that the new type fuels gave a 
erence fuel being used. The follow- 

No- ing series of reference fuel blends TABLE 4—Comparison of Average Tests per Rating Using the 

esti- Were tested: (1) 59, 60, and 61-octane Two Reference Fuel Systems 

i in number blends of both types of ref- Referen St aa N 

. 7. . e e 

liza- erence fuel; (2) 79, 80, and 81-octane . Period Peds tion ——— Tests, Ratings Rating 

our number blends of both types of ref- ae 4 - a — Incl... Secondary X-4 5856 3958 1.48 

eats ehence i eb., o June, 1947 Incl... Primary X-4 2512 1 ° 

est nce fuel. In addition, a leaded July, 1947 to Nov., 1947 Incl... Primary Benzene 2931 3087 140 

for motor fuel with two bracketing ref- Dec., 1947 to March, 1948 Incl. _ Primary X-5 1870 1417 1.32 

1ary erence fuels of each type was tested. Average for Primary Type Fuels 7313 5367 1.36 

iQ ny 7 
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Fig. 1—Four views of a cast iron piston which was run 150 
hours on a Motor engine using 80% isooctane and normal 


heptane 


dirtier piston and valves, it was de- 
cided to run a 150-hour test on a Mo- 
tor engine using both types of ref- 
erence fuels to check on this point. 
The first test was run using a blend 
of 80-octane number isooctane and 
normal heptane. The piston used in 
this test was rated 6.0 on the Lauson 
rating scale for which a rating of 10 
is assigned a perfectly clean piston. 
The next test was run using an 80- 
octane number blend of F-6 and C-13. 
The piston used in this test was rated 
5.0. An additive SAE 30 oil was 
used in the engine for both tests 
and was changed every 50 hours. In 
both tests the heater housing re- 
mained -very clean of deposits. There 
was a noticeable deposit on the in- 
take valve for both tests. 

Fig. 1 shows photographs of 4 
positions of the piston which was 
used when testing the 80-octane 
number blend of isooctane and nor- 
mal heptane and Fig..2 shows photo- 
graphs of corresponding positions 
of the piston used when testing the 
80-octane number blend of F-6 and 
C-13. It may be noted that there is 
very little difference in the appear- 
ance of the two pistons. 

With the change to the primary 
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quality reference fuels, isooctane and 
normal heptane, we discovered that 
those carburetors in which the new 
type reference fuels were placed in 
most cases required a different size 
jet than most test fuels and the old 
type reference fuels. Of course, this 
is not too great a hardship provided 
the reference fuel blends are always 
placed in the same carburetor, but it 
was also found that, whenever the 
test fuels covered a wide octane num- 
ber range, sometimes one reference 
fuel blend required a jet size differ- 
ent from that required by another 
reference fuel blend. 

In this connection it had been 
previously noted that with the ad- 
vent of the use of the ice tower on 
the various knocktest methods, there 
had been indications that the induc- 
tion system was quite sensitive to 
variations in the type of fuel being 
tested. In addition, it had been re- 
ported by various laboratories that 
the installation of ice towers slowed 
down the speed of testing. This 
seemed to arise from the indications 
that it took longer for the knock- 
meter reading to stabilize. Some in- 
vestigations of these effects had been 
carried out in various laboratories 


Fig. 2—Four views of a cast iron piston which was run 150 
hours on a Motor engine using an 80-octane number blend 


of F-16 and C-13 


through CFR test programs. One 
thing noted in our laboratory early 
in this work was that the carburetor 
jets would have to be changed in 
order to stay within the required 
carburetor level range when chang- 
ing from no ice tower to standard 
ice tower. 

This, of course, suggested the pos- 
sibility that the ice tower and its 
induction system were influencing the 
operational characteristics of the en- 
gine and as a result might be hav- 
ing an effect on ratings. However, 
neither our work nor any of the CFR 
work had indicated any effect on rat- 
ings provided, of course, there was 
no appreciable change in humidity 
of the air going into the engine. 
So the concern over this effect dis- 
appeared and operators have usually 
just changed the jets as required de- 
pending on whether or not they were 
using the ice tower and proceeded 
with testing. 

One thing learned during the 
work, however, was that the instal- 


_ lation of a larger induction pipe 


seemed to eliminate all of these dif- 
ficulties, i.e., sensitivity of various 
fuels to carburetor level was de- 
creased, it was not necessary to 
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@& THE CONSISTENT QUALITY OF SMITHway 
ELECTRODES used in the manufacture of SMITHway 
Pressure Vessels is preserved by meticulous control 
procedures. By means of this X-ray defraction ma- 
chine all raw materials used in electrode coatings are 
checked for the presence of any foreign materials 








or impurities. 


LAST LAP OF A UNIQUE JOURNEY. Too big to be 

shipped in one piece, this 15-foot-diameter lined 
digester for a paper mill had to be sent “knocked 
down” by rail, then field-assembled and carried by 
barge to its destination. 
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TABLE 5—Typical Stability Test!’ Data 
Octane No. Knockmeter Reading 
of Reference Run No. 
Fuel Blend 1 2 3 4 5 6 7 x 9 10 Avg. ability 
65 67 68 66 64 63 63 65 63 66 65.0 1.4 
i siuicdide eicueie 64 65 67 65 63 64 63 65 65 65 64.6 9 
64 66 66 67 62 64 65 64 65 64 64.7 11 
55 53 55 53 52 ‘53 54 54 53 52 53.4 9 
WD teria iedadats 54 52 54 54 5A 53 55 53 52 53 53.4 ‘8 
55 55 56 54 54 54 56 52 51 54 54.1 1.1 
‘ 
50 50 48 50 52 50 48 50 48 49 49.5 1.0 
gee ie yn, ee 49 52 50 52 50 50 49 51 48 50 50.1 9 
50 50 49 51 49 49 50 52 47 51 49.8 1.0 
1.0° 
(1) The stability test procedure is given on page 76 of the 1946 CRC Handbook. 
* Average. 
TABLE 6—Average Stability Data on Secondary and Primary Type = surge tank and ice tower 
Reference Fuels Obtained by the Motor Method (125° F. inlet air temperature), 
ste: ected The test fuels were 70% X-4/M-4 
NO ve weter™ and 100% X-4. These fuels were 
Stability Date Run Stability Date Run Fuels Used bracketed using the old and new 
1.0 5-29-47 0.5 6-5-47 59, 60, 61 Oct. No. blends of isooctane and type reference fuels. 
normal heptane A * ‘ 
1.4 5-29-47 0.9 6-5-47 59, 60, 61 Oct. No. blends of C-13 and M-4 The following induction systems 
0.8 6-4-47 1.5 6-3-47 79, 80, 81 Oct. No, blends of isooctane and were investigated on the Research 
normal heptane ‘ engine: 
1.8 6-4-47 1.7 6-3-47 79, 80, 81 Oct. No. blends of F-6 and C-13 . 
1.6 6-4-47 1.8 5-21-47 73.8% iC,/nC, i . — 
Leaded Motor Fuel 1. 25-in. induction pipe with surge 
15.8% iC,/nC. ; 
1.6 6-4-47 1.8 5-21-47 11% F-6/C-13 (73.8 Oct. No.) tank and ice tower. 


@ Experimental model of Phillips detonation meter, 


Leaded Motor Fuel 
19% F-6/C-13 (75.8 Oct. No.) 





change jets when changing from no 
ice tower to ice tower, and time of 
testing was speeded up. 

In view of this, it appeared that 
possibly the present difficulties might 
all be the result of the sensitivity of 
the induction system to variations 
in fuels and operating conditions. In 
addition to this, we were still quite 
concerned about the increased time 
required for running a test, so it 
was thought desirable at this time 
to determine if different types of ref- 
erence fuels could be used with no 
changes in jet sizes when using a 
larger induction type. 

The following induction systems 


were investigated on the ASTM (Mo- 
tor) engine: 

1. 5-in. induction pipe with no 
surge tank and used with stand- 
ard ice tower (125° F. inlet air 
temperature). 

2. No ice tower and intake tem- 
perature of 83° F. No inlet air 
heater was used. 

3. 25-in. induction pipe with 
standard surge and ice tower 
(125° F. inlet air temperature). 

4. No ice tower used. Inlet air 
heater used to maintain 125° F. 
temperature. 


5. 5-in. induction pipe with stand- 





TABLE 7—ASTM (Motor) Antiknock Data on Different Induction Systems 


Part A—2%-in. Induction Pipe with Standard Surge Tank and Ice Tower® 


ock Carb. Rating 

Bowl Float Meter Jet Drill Octane Micrometer Barometer 
No, Fuel Level Reading Size Number Setting (Inches Hg.) 
2 7% ¥F-6/C-13 1.85®@) 65 67 

3 70% X-4/M-4 1.35 54 68 74.4 0.465 29.15 

1 14% F-6/C-13 1.55 53 68 

2 172% iC,/nC, 1.20 64 67 

3 70% X-4/M-4 1.35 50 68 73.9 0.465 29.15 

1 74% iC,/nC, 1.15 49 67 

2 78% ¥F-6/C-13 1.05 63 68 

3 100% X-4 1.35 55 68 91.4 0.226 28.99 

1 83% F-6/C-13 1.65 47 68 

2 90% iC,/nC,; 1.80®@) 69 67 

3 100% X-4 1.45 54 68 91.5 0.226 28.99 

1 92% iC,/nC, 1.40 49 68 

Part B—5-in. Induction Pipe with Surge Tank and Standard Ice Tower™ 

Carb. Knock Carb. Rating 

Bowl Float Meter Jet Drill Octane Micrometer Barometer 
No, Fuel Level Reading Size Number Setting (Inches Hg.) 

2 76% iC,/nC, 1.40 36 68 

3 70% X-4/M-4 1.65 56 68 74.0 0.472 29.37 

1 74% iC,/nC, 1.15 56 68 

2 14% F-6/C-13 1.80 53 68 

3 70% X-4/M-4 1.60 57 68 74.2 0.472 29.37 

1 7% ¥F-6/C-13 1.60 70 68 

2 78% F-6/C-13 1.80 66 68 

3 100% X-4 1.70 56 68 91.6 0.241 29.37 

1 83% F-6/C-13 1.65 49 68 

2 90% iC,/nC, 1.70 73 68 

3 100% X-4 1.70 54 68 91.6 0.241 29.37 

1 92% iC,/nC, 1.50 50 68 


(1) Inlet Air Temperature 125 F. 


(2) Jet Drill Size of 68 resulted in a level of 0. 
f 0. 


(3) Jet Drill Size of 68 resulted in a level o 


6. 
7 
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2. 5-in. induction pipe with surge 
tank and ice tower. 


3. No ice tower used. Air heater 
used to maintain inlet air tem- 
perature of 125° F. 

4. 5-in. induction pipe with no 
surge tank and used with stand- 
ard ice tower. 


The test fuels were 60% X-4/M-4 
and 90% X-4/M-4. For Part 1 and 
2, 60% X-4/M-4 was rated using both 
types of reference fuel. The 90% 
X-4/M-4 blend was rated using iso- 
octane and normal heptane. For 
Parts 3 and 4, the 60% X-4/M-4 
blend was rated using isooctane and 
normal heptane. 

The following induction systems 
were investigated on the ASTM Avi- 
ation engine: 


1. 5-in. induction pipe with no 
surge tank and used with stand- 
ard ice tower. 

2. No ice tower used. Air heater 
used to maintain inlet air tem- 
perature of 125° F. 

3. 25g-in. induction pipe with surge 
tank and used with standard ice 
tower. 

4. No ice tower used. Inlet air 
temperature 80° F. No inlet air 
heater used. 

5. 5-in. induction pipe with surge 
tank and standard ice tower. 
Inlet air temperature 80° F. 

6. 5-in. induction pipe with surge 
tank and standard ice tower. 
Inlet air temperature 125° F. 


The test fuel was a 90-octane num- 
ber benzene standard using F-6 and 
M-4. This fuel was rated using both 
types of reference fuels. 

The different blends of isooctane 
and normal heptane used as refer- 
ence fuels were obtained by blending 
RAMFD-HO-46 (60-40 blend of ‘s0- 
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octane and normal heptane) and Phil- 
lips isooctane Lot 126. 

Part A of Table 7 shows data ob- 
tained by the Motor method using 
the 25¢-in. induction pipe with surge 
tank. It may be noted that jets have 
to be changed with changes in the 
types of reference fuel and when 
rating high octane number fuels. 
This system is very critical as far 
as jet sizes are concerned. Part B 
of’ Table 7 shows data obtained us- 
ing a 5-in. induction pipe with surge 
tank. A carburetor jet drill size of 
68 was used for all tests and the 
operation of the engine was very sat- 
isfactory. The following induction 
systems permitted the use of one 
jet drill size (68) for making Motor 
ratings using either type of refer- 
ence fuel: 

1. 5-in. induction pipe with no 

surge tank. 

2. 5-in. induction pipe with surge 

tank. 

3. No ice tower and no air heater 

used. 
The jet drill size for the test fuels 
(X-4/M-4) was 68 for all of the vari- 
ous systems tried on the Motor en- 
gine. 

The data obtained by the Research 
method indicated that a jet drill size 
of 66 will work satisfactorily on any 
of the induction systems tried us- 
ing both types of reference fuels. 
This test method is not as critical 
as the ASTM (Motor) method re- 
garding jet sizes. The 5-in. induc- 
tion pipe with surge tank performed 
very satisfactorily. 

Data obtained using the various 
induction systems on the Aviation 
engine indicated that jet sizes have 
to be changed with the various sys- 
tems, however, the one jet size for 
each system may be used with dif- 
ferent types of reference fuel. The 
system using no ice tower and a 
heater to maintain an inlet air tem- 
perature of 125° F., was the poorest 
system tried with respect to opera- 
tion of the engine. The system us- 
ing a 5-in. induction pipe with surge 
tank worked very satisfactorily. A 
drawing. covering the 5-in. induction 
pipe for use with the ice tower is 
attached as Fig. 3. 

In view of this experience this in- 
formation was presented to ASTM 
at its March, 1947, meeting and Sect. 
A IV recommended to ASTM Com- 
mittee D-2 that the ASTM knocktest 
procedures be revised to provide only 
a minimum limit of 25%-in. for the 
diameter of the induction pipe there- 
by allowing anyone wishing to get 
out of difficulty to put on a 5-in. in- 
duction pipe. At its March meeting 
ASTM Committee D-2 approved this 
/mmendation. 


CONCLUSIONS 
_ he following conclusions are made 
fron the data presented: 


The productivity of knocktests 
in our laboratory, expressed in sam- 
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| This flow meter “takes to” your saat system. 
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like a valve.. 





A typical 
FLOWRATOR 
instrument in- 
stallation indi- 
cating flow in a 
petroleum dehy- 
drating process, 


More and more outstanding refineries are taking advantage of the “in-a-line” installation 


simplicity of the FLOWRATOR (formerly Rotameter) rate of flow instrument, 


You get these advantages: 
@ Uniform scale (no square root). 


e@ A single moving part Low constant pressure drop 
Viscosity immunity 
@ Suitable for all industrial pressures, temperatures 


@ Long flow range (15 to 1): 


@ and corrosive flows. 


WRITE FOR CATALOGS 10 AND 40 


And none of these disadvantages: 


External piping 
Seal pots 
Equalizing valves. 
Purges 

Clogging 








FLOWRATOR 


TRADE MARK 


DEPT. 8S-IZ 


FISCHER & PORTER CO. 
HATBORO, PA. . 





METASAP IMPROVES 
LUBRICANTS 
FOR AIR AND ROAD 


Metasap Stearate Bases increase the 
stamina of your lubricants—help them 
keep pace with the increased power and 
speed of today’s cars and planes. In 
fact, Metasap Bases improve the per- 
formance of your lubricants in all modern 
high speed machinery. 


Metasap Bases make lubricants crystal- 
clear, insoluble, anhydrous. . . lubricants 
that will not separate, bleed, cake, 
freeze, evaporate or dissolve . . . that will 
perform efficiently under all conditions. 
Other advantages . . . less base and 
more mineral oil—the true lubricating 
ingredient. Metasap offers you a wide 
range of stearates to produce in your 
greases any desired consistency. Write 
today for technical details. 


METASAP CHEMICAL COMPANY, Harrison,N.J. 
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. No duplication of 
concrete footings 


If You Have the 


excet-soG@3 


Combination 
Water Separator, 
3-Stage 10-Micron 

Filter and 

Air Eliminator 


The Excel-So Separator/Filter 
may be designed in any capa- 
city from 10 to 1500 GPM and 
in any code construction up to 
1000# working pressure. Quo- 
tations gladly made on re- 


quest. 


Warner Lewis 


S Gem F AN Y 


BOX 3096P - TULSA; OKLAHOMA 


Please send 
complete information 
on your ‘‘FE"’ 





Name ______ 
Street 


City __ 
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Fig. 3—Details of 5-in. induction pipe for use with ice tower 


ple ratings per hour, is slightly great- 
er for the period when the primary 
type reference fuels were used. 


2. The precision of ratings ob- 
tained by our company laboratories 
on common samples has remained 
fairly constant for the periods when 
primary type reference fuels were 
used and when secondary reference 
fuels were used. 


3. 150 hour tests (Motor Meth- 
od conditions) indicate the piston 
cleanliness is slightly in favor of the 
primary fuels. 

4. A root-mean square deviation 
of 0.27 octane number was obtained 
on 136 motor fuel samples on the 
basis of the differences between the 
ratings obtained on these fuels us- 
ing secondary reference fuels M-4, 
C-13 and F-6 and the primary type 
fuels. This indicates no significant 
change in ratings occurred. 

5. Knockmeter stability tests in- 
dicated greater knockmeter reading 





stability with the primary type ref- 
erence fuels than with the secondary 
fuels. 


6. With a 25-in. induction pipe in 
the ice tower induétion system it is 
necessary to change the carburetor 
jets when testing with primary ref- 
erence fuels over a wide range of 
octane numbers. The ASTM Motor 
method is more critical in this re- 
spect than either the Research or 
ASTM Aviation methods. However, 
both primary and secondary type ref- 
erence fuels may be used in any of 
these three methods without chang- 
ing jets when using a 5-in. induc- 
tion pipe in the ice tower system. 
In addition the operation of the en- 
gine is much improved with a 5-in. 
induction pipe as compared to a 2%s- 
in. induction pipe. 


References 


(1) Oil and Gas Journal, Nov. 2, 1946. 
(2) Oil and Gas Journal, Nov. 9, 1946. 
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Koch Kaskade Fractionating and Stripping Trays used 
throughout. 


Koch trays and shell lining of Monel in the upper 
section of the tower, where acidic water is apt to 
condense. : 


Koch trays and shell lining of 11-13% chrome in the 
remainder of the tower to withstand corrosion from 
sulfur compounds and organic acids. 


Benefits—Freedom from maintenance worries, 
smoother operation under any loading conditions, 
better control of product specifications, greater over- 
load capacity. All these benefits at 20-25% decrease 
in total installation cost, compared to a bubble tray 
installation. 





THE KOCH ENGINEERING COMPANY 


DESIGNERS — MANUFACTURERS — BUILDERS 
335 West Lewis St. Wichita, Kansas 
British Associates: Messrs. A, F. Craig & Company, Ltd., Paisley, Scotland 





























































































Design and Construction of 


PRESSURE RELIEVING 


By NELS E. SYLVANDER and D. L. KATZ 


This article is the second dealing with the principles and methods 
of providing presure relief for refinery equipment. In the first one 
(PETROLEUM PROCESSING, July, 1948, pg. 642), the authors discussed the 
causes of excessive pressure in refinery vessels and compared various meth- 
ods for determining what relief capacity should be provided. 


This month they cover the recomended procedure for computing the 
theoretical relief area needed for a given capacity, the various types of 
relief devices which can be used, and their proper location and mounting. 


Both articles are based on an API research project carried on at the 
University of Michigan, and have been written for PETROLEUM PROCESSING 


by the two men who conducted the study and prepared the complete re- 
port on the project.‘ 





SYSTEMS 


T = absolute temperature of va- 
por at inlet conditions, °Ran- 
kine 


This formula, when corrected by the 
orifice coefficient of discharge for a 
specific valve or relief device, gives 
the relationship between the capacity 
and the actual orifice area of the de- 
vice. It has been found that the ori- 
fice coefficient for well-designed noz- 
zle-type valves is 0.97, based on ex- 
periments employing steam. The in- 
clusion of 0.97 as the orifice coeffi- 
cient (C) in Equation 5 gives the 
following: 





W = 306 ap (M/T)}/2 .... cae 
where 
HIS section presents recommend- = actual area, sq. in., for other a = actual minimum nozzle throat 
ed procedures for computing the values of C — . 
theoretical relief area needed for a W = capacity, lbs. of vapor per hr. This equation is the API-ASME Code 
given capacity. The relationship be- p = absolute pressure of the va- formula in which they describe the 
tween the theortical relief area and por at inlet conditions, psia area (a) as “effective area.” 
the dimensions of the relief device is C = coefficient of discharge 
given by a coefficient of discharge. M=molecular weight of vapor It is recognized that hydrocarbon 
Sect. 6 of the bulletin” indicates the discharge vapors do not behave as ideal gases 
coefficients pertaining to each type 
of device. 
Relationship Between Theoretical This Month's Cover Picture 


Area and Size of Relief Device: Cal- 
culation of the velocity of a fluid by 
assuming that compression energy is 
diverted into velocity energy under 
adiabatic and reversible conditions 
permits a calculation of the theoreti- 
cal area of the nozzle or orifice 
through which the fluid is flowing. 
The actual orifice area of a relief de- 
vice is a minimum cross-sectional 
area which restricts the flow. If ex- 
pansion of the fluid through the de- 
vice is adiabatic and reversible and 
the flowing fluid has its maximum 
flow rate at the area of minimum 
- cross-section, the theoretical area 
computed will coincide with the ac- 
tual orifice area of the device. Coef- 
ficients of discharge are used to cor- 
rect a theoretical area to the actual 
orifice area needed for a given re- 
lief device. 

Equation 5 below has been derived 
in the Appendix of the bulletin“) by 
assuming adiabatic and _ reversible 
flow and that the fluid follows the 
ideal “gas law. 

W = 315 apC (M/T)1/2........ 5 
in which 

a = theoretical area, sq. in., for 





(1) ‘Design and Construction of Pressure Re- electric switches can be seen mounted on the sides of the pilot valves’ 
lievin Systems,’’ Engineerin Research 
Institute ‘Bulletin No. or University of these sound an alarm whenever one of the valves operates 


Michigan Press, 311 Maynard St., Ann 
Arbor, Mich. Available at $3 per copy. 








This group of four relief regulators serves to protect various fuel and re- 
finery gas systems at the Torrance, Calif., refinery of General Petroleum 
Corp. by venting to a “smokeless” burning flare whenever excessive 
c= 10 pressure develops in any of the systems. The relief valves are pilot oP- 
, erated for sensitivity, and incorporate a synthetic flexible tube connection 
in the main valve body to minimize leakage troubles. Explosion-proo! 





Photo Courtesy General Petroleum Corp. 
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Fig. 6—Weight-loaded relief valve 


of the lever type 


and that, during an adiabatic expan- 
sion they would require less area 
than determined by this formula and 
some corrections should be permis- 
sible. 


Recommended Formulas for Vapor 
Flow: Equation 5 assuming adiabatic 
and reversible flow of an ideal gas 
through a nozzle or orifice is recom- 
mended to obtain ample relief area 
when sufficient pressure differential 
for critical flow is available. Since 
Equation 5 gives a relief area greater 
than that calculated from the ther- 
modynamic properties, of actual 
gases, Equation 7 employing a com- 
pressibility factor (Z) at the condi- 
tions in the throat, 


W = 315 apC (M/ZT)1/2 ...... | 


or Equation 8 employing the ratio of 
the specific heats at atmospheric 
pressure, may be used. 


mately equal to the absolute 
backpressure 

P, = absolute pressure of the va- 
por at inlet conditions. 


When relief devices are to be used 
on a given fluid for which the ther- 
modynamic properties are available, 
the rigorous thermodynamic calcula- 
tions may be used. 

Liquid 

The flow equation for sub-cooled 
liquids, as applied to relief devices, is 
derived in the bulletin from the basic 


thermodynamic fundamentals. This 
equation is: 
Q = 38 aC (Ap/G)1/2......... 10 


In this equation: 
Q = liquid capacity, gal./min. 
a = theoretical orifice area, sq. 
in., for C = 1.0 
= actual orifice area, sq. in., for 
other values of C 











.i k 
W = 735 — 
wey 7 (—) 


Where insufficient pressure differ- 
ential is available to insure critical 
flow, Equation 9 should be used. 





f_* Ves 
\k+1 








oo 





2 k+1 
. = |. 
R+t 





C = coefficient of discharge 
Ap = pressure drop across relief 
devices, psi 











M k ( 
W = 735 apc 7(z-7) P 


In these equations: 


* ~ ratio of the specific heats, at 
conditions approximating 
ideal gases 

P. pressure in the nozzle or ori- 
fice throat, may be approxi- 
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D fs-(2)F Yo 


G= specific gravity; density of 
fluid, gm./cu. cm. divided by 
the density of water in gm./ 
cu. cm. at the same condi- 
tions. 


A review of the derivation shows 


Fig. 7—Spring-loaded relief valve 


of the wing-guided type 


that the use of Equation 5 for the 
flow of sub-cooled liquids can be 
questioned only in the selection of 
the proper coefficient of discharge 
(C). 

Area Calculation for Saturated 
Liquids: The flow of a saturated liq- 
uid through a nozzle or orifice does 
not completely depend on the pres- 
sure drop available. A saturated liq- 
uid exhibits the same critical flow 
phenomena as. vapor due to the ex- 
pansion or vaporization of the sat-- 
urated liquid at the reduced pres- 
sures in the nozzle. 


A safe estimate would be to con- 
sider the saturated liquid as vapor 
at the upstream conditions and use 
the vapor flow equation. 


Determining Relief Device 
To Be Used 


Selection of the proper relief de- 
vice for a given service requires a 
knowledge of the physical properties 
and behavior of the fluid to be re- 
lieved. The desired operating condi- 
tions and the equipment design speci- 
fications also must be available to 
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the engineer specifying the relief de- 
vice. With these properties and con- 
ditions available, one can then pro- 
ceed to specify a relief device, or 
devices, for a given capacity in any 
service. 

A recent survey of the refining in- 
dustry investigating pressure reliev- 
ing systems disclosed that many va- 
rieties of equipment are currently in 
use. A majority of the devices man- 
ufactured can be classified under the 
following general headings: 


1. Weight-loaded relief valves 
a. Weight and lever type 
b. Direct-loaded type 
2. Spring-loaded relief valve 
a. Bottom wing-guided valve 
b. Nozzle-type reaction valve 
c. Other spring-loaded types 
3. Pilot-operated relief devices 
4. Rupture or frangible discs 
5. Substitutes or supplementary de- 
vices 


Weight-Loaded Relief Valves 


This type of relief device is prob- 
ably the oldest in use today. Be- 
cause of inherent characteristics, it 
is used primarily for moderate ca- 
pacities, moderate temperatures and 
pressures to about 50 psi. 

This valve may be used to advan- 
tage for low pressure ranges and 


CcAP-—— 
ADJUSTING BOLT 
ADJ. BOLT NUT 
CAP GASKET 














services which would not require a 
spring-loaded type. This device gen- 
erally has a weight at one end of a 
pinioned lever and the valve stem 
attached to the lever at an inter- 
mediate position between the pinion 
and the weight. Accordingly, a fall- 
ing motion of the lever closes the 
valve and excessive force on the un- 
derside of the valve disc tends to 
raise the lever and the weight. Be- 
cause of this construction, all points 
where friction could occur should be 
carefully inspected and close clear- 
ance spaces kept comparatively 
clean. Fig. 6 illustrates a “still’’- 
type, weight and lever relief valve. 


The operating pressure of a weight- 
loaded valve can easily be altered to 
another pressure setting. It is even 
possible to effectively gag the valve 
by overloading the lever arm with 
excessive weights. 

The lever when positively connect- 
ed to the disc does permit manual 
operation of the valve for a check 
on operational dependability or for 
emergency use. 

All weight-loaded relief valves are 
not of the lever type. Some are di- 
rect loaded with additional weight 
being placed directly on top of the 
valve disc or pallet. In some in- 
stances an exceptionally heavy disc 


serves as the weight in maint ning 
pressure. Occasionally ball check 
valves are used as weight-loade: re. 
litf valves of this type. A <irect 
loading method is used parti larly 
for large diameters to secure a bet- 
ter load distribution from the pallet 
or disc to the seat. 


Spring-Loaded Relief Valves 


Early improvements of spring-load- 
ed relief valves incorporated a go- 
called “huddling chamber’ which 
gave the advantage of securing an 
additional lift. This type of device 
will be referred to as the wing- 
guided, spring-loaded relief valve. A 
later improvement was made when 
a truly reaction principle was em- 
ployed, as in the high-lift nozzle- 
type device now manufactured for 
refinery service. The latter device 
will be referred to as the nozzle-type 
reaction relief valve. 


1. Wing-guided Relief or Safety- 
relief Valves: The capacity of valves 
of this type will vary with the dis- 
tance the disc lifts off the seat. At 
the 10% overpressure allowance per- 
mitted in refinery practice, the re- 
striction to vapor flow in an ideally 
designed valve of this type would 
be the actual free throat area; thet 
is, the area of the throat inscrt less 
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Courtesy Manning, Maxwell & Moore, Inc. 


Fig. 8—Nozzle-type relief valve designed 
with flat-seating surfaces 


Pig. 9—Nozzle-type relief valve designed 
with outside-beveled seating surfaces 
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the cross sectional area of the wing 
guides. Many valves of this type are 
designed so that this condition is 
approached. However, there are 
variations of this type of valve 
which do not incorporate the “hud- 
ding chamber” principle and as a 
result may require overpressures as 
high as 50% to secure sufficient lift 
on the disc to permit full capacity 
flow. Valves of this type construc- 
tion compare with the low-lift spring- 
loaded types to be discussed later. 


Bottom-guided construction may 
require frequent removal of deposits 
between the guides and seat bushing 
as well as a check on the initial 
opening pressure. 


- 


Fig. 7 illustrates a wing-type bot- 
tom-guided relief valve. This type 
of valve is used in both liquid and 
vapor service at medium tempera- 
tures. It is generally equipped with 
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Fig. 10 — Light-product storage relief 
valve 
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a blow-down ring and designed to 
have pop-action when used for vapor. 
These valves can be equipped with 
lifting gear suitable for installations 
with or without backpressure. When 
so equipped, they may serve as drop- 
out valves in addition to their serv- 
ice as pressure relief valves. 


These valves can be gagged with 
the use of an appropriate attach- 
ment which can be secured from the 
manufacturer. Gagging is only ad- 
visable when the protected equip- 
ment is being tested at a pressure 
above the relief device setting. The 
use of a gag to force the disc onto 
the seats if leakage is occurring is 
an unsafe practice and should not be 
considered. Such indiscriminate use 
of the gag may result in deforma- 
tion of the stem or in scoring of the 
seating surfaces. 


2. Nozzle-type Reaction Relief or 


Safety-relief Valves: The construc- 
tion of these top-guided valves causes 
the escaping fluid during operation 
to be deflected with one or more 
changes in direction, thus directing a 


reactive force upward on the disc. . 


During operation, the disc is first 
raised to a moderate height by the 
“huddling chamber” effect and then 
the reaction effect takes place, forc- 
ing the disc to a sufficiently high 
lift ‘so that the nozzle or throat area 
becomes the restriction to flow. These 
valves when properly designed can 
secure this high lift with vapor for 
only a 3 to 5% pressure accumula- 
tion in the equipment protected, 
while 25% accumulation is required 
for liquid service. 


Figs. 8 and 9 illustrate nozzle- 
type, top-guided valves with flat and 
beveled seating surfaces. The recent 
survey of the refining industry on 
pressure relieving systems showed 
that refiners are equally divided on 
the advantages or disadvantages of 
flat seats and beveled seats. 


These valves can be equipped with 
lifting gear which will permit man- 
ual relieving for emergency dropout 
or for an operability check. Valve 
manufacturers have designed this 
lifting gear so that any tampering 
causes the relief valve to operate at 
a lower pressure. These relief valves 
can also be provided with gags 
which permit testing the protected 
equipment above the relief valve set 
pressure. 


3. Other Spring - loaded Relief 
Valves: A relief valve designed pri- 


-marily for use on pressure storage 


vessels, Fig. 10, has received consid- 
erable acceptance in the liquefied pe- 
troleum gas industry. The design of 
this valve permits all of the working 


parts to be located inside the tank,’ 


eliminating high projections on the 
vessel. As the spring adjustment 
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Fig. 11—Low-lift expansion relief valve 


nut is inside the vessel, tampering is 
eliminated. This type of device may 
not reach capacity flow at 10% over- 
pressure; therefore its use on vessels 
in refineries is limited. 


A small spring-loaded valve, wide- 
ly used to relieve hydraulic or vapor 
pressure where only a small flow is 
required, is manufactured by many 
companies: Capacity is not the chief 
requirement for these devices but 
merely some means of achieving a 
degree of relief. Applications would 
be in protecting pipe lines or heat 
exchange from thermal expansion. 
One relief valve of this type is il- 
lustrated as Fig. 11. 


Pilot-Operated Relief Devices 


These devices are so constructed 
that larger capacities for a given in- 
let size can be realized than with the 
spring-loaded nozzle-type relief de- 
vices. The pressure under the disc is 
opposed by the sum of an equal pres- 
sure on the upper side of the disc 
plus a spring pressure of approxi- 
mately 75% of the desired opening 
pressure. When the opening pres- 
sure is reached in the vessel, a pilot 
valve quickly releases the compressed 
vapor from the top side of the disc 
in the main valve, permitting the 
valve to immediately pop to a wide- 
open position as the force acting 
downward on the disc is now only 
75% of the force acting upward. 
This construction permits the inlet 
nozzle and disc to be of the same di- 
mensions as the inlet piping. These 
valves, however, are equipped with 
soft seats and at present are suit- 
able only for low temperature and 
pressures up to 100 psi. 

A pilot-operated pressure relief de- 
vice which has received acceptance 
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on liquefied petroleum gas storage 
vessels in refineries is shown in Fig. 
12. Any failure of the pilot valve 
permits the main valve to relieve at 
75% of the desired opening pressure. 
These valves can be relieved using a 
test lever which is supplied. 


Rupture or Frargible Discs 


Rupture discs are designed to give 
a full bore opening when over-pres- 
sure exceeds the bursting strength 
of the disc. Discs of various types 
and constructions have been used 
with a degree of satisfaction. The 
present discs in general use in the 
refining industry are pre-formed plate 
or sheet metal discs. These devices 
require a greater margin between 
the operating pressure and the set 
pressure than safety or safety-relief 
valves to avoid rupture for. minor 
pressure excesses. Unless this pre- 
caution is observed there may be 
premature failure at operating pres- 
sures. The behavior of the discs due 
to temperature depends upon the type 
of metal used, with some types weak- 
ening at elevated temperatures and 
increasing in strength at relatively 
low temperatures. Periodic replace- 
ment programs to avoid fatigue fail- 
ures give reasonable success. 

Frangible discs have found consid- 
erable use in corrosive service either 
in place of a conventional relief de- 
vice or as protection on the inlet side 
of the conventional valve. A typical 


frangible disc installation is shown 
in Fig. 13. 
Substitutes or Supplementary Devices 

Many installations have diaphragm- 
operated flow control valves in ad- 
dition to the conventional safety de- 
vices. These control valves are in- 
stalled so as to maintain a pressure 
below the opening pressure of the 
relief device for minor upsets. No 
objection is made to the use of flow 
control valves as auxiliary pressure 
relief equipment. 

The need for large capacity flow 
at low pressures has caused some 
companies to use liquid seal legs. A 
properly designed seal leg can be 
considered as a positive operating re- 
lief device. Engineers have devised 
ingenious arrangements for maintain- 
ing the seal or to re-establish the seal 
after a blow through. 

In a relatively few installations, 
the possibility of internal reactions 
has prompted some refiners to in- 
stall a blow-out plate or section. 
This plate is either of a lighter gauge 
metal or has a very light weld hold- 
ing it in place. When pressure surge 
occurs, the plate is expected to fail 
and thus permit an extremely large 
vent area. 

Fusible plugs are not looked on 
with favor for pressure vessels in the 
refining industry. They are occa- 
sionally considered for particular in- 
stallations but do not merit a dis- 
cussion here. 


Location and Mounting 
Of Relief Device 


Relief devices should always .e in- 
stalled in a manner which wi!i per- 
mit them to operate at full capacity, 
No other major restriction ‘» flow 
should be permitted in the c.nnect- 
ing piping. 

Relief devices may be located on a 
nozzle directly off a vessel or any- 
where on a pressure unit*, where 
they cannot be isolated from the ves- 
sel or unit during an occurrence of 
overpressure. Relief devices in a 
single location can be considered as 
protecting a pressure unit only if a 
complete analysis shows the capacity 
requirements for overpressure relief 
to be satisfied. 


The installation of a relief valve di- 
rectly on nozzles from pressure ves- 
sels is common practice. Where sev- 
eral valves are required for a given 
pressure vessel or unit, the valves 
may be installed on a manifold at- 
tached directly to a nozzle from the 
vessel. There can be no constriction 
in such a manifold which would in- 
terfere with the operation of the 
valves at capacity flow. The advan- 
tages in constructing a vessel with 
one large nozzle and then using a 


*Vessels connected together in a system 
with adequate piping containing no valves 
which would permit any of the vessels to 
be isolated while still connected to its pres- 
sure source, may be considered as one unit. 
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Fig. 12—Pilot-operated pressure relief valve 
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Oceco 6” Flame Arrestor 
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- @ QOceco Flame Arrestors—have won outstanding recognition 
throughout the entire petroleum industry. They combine 
the desired flame stoppage and explosion prevention with 
minimum pressure drop. 


Housings and covers are semi-steel castings, with high 
melting point and consequently provide substantial heat 
resistance and protection to the flame arrestor “bank’’, even 
when subjected to the intense heat of sustained fire. 


The “banks” consist of flat and corrugated sheets of high 
purity, corrosion resisting aluminum arranged alternately to 
form vertical straight through passages. They are of suffi- 


cient depth, top to m..¢o" resist “burning through” ,— 
and the straight thrépgh p&ssages minimize deposi ng of 
moisture and clogging; —and simplify inspection, an 


Furnished in 2” and 3” sizes for screw mounting a 4”, 6”, 
8” and 10” sizes for flange mounting; — with either type “F” 
fixed banks, or type “E” extensible banks, that permit the 
plates to be separated for individual cleaning. Send for 
Bulletin No. 471. It gives full details. 
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Type “E” Extensible Bank. 
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PSTEEL DIKES solve space, cost and safety 
or storage tank installations in high cost 
an areas; they meet the standards set 
PI. and the National Board of Fire Under- 
sually, they cost less than reinforced con- 
es and require less acreage. 


MOND STEEL DIKE and STORAGE TANK IN- 
ON, illustrated, was designed and erected 
pastal Oil Company at their Port Newark 
Each of the three cone roof tanks has a 
f 96,000 barrels and each dike has the 
capacity. The tanks are 48 feet high 
in diameter and the dikes are 24 feet 

R feet in diameter. 
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for these steel dik@marid costs of reinforced con- 
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Pressure Relieving Systems 





manifold are in economy of vessel 
design and in permitting a more ac- 
cessible location of relief devices. 






That portion of the vessel should 
be selected for nozzle location where 
a minimum of fouling may occur. On 
fractionating equipment, relief de- 
vices can be installed on the top 
vapor space, bottom vapor space or 
at the feed flash section. Any one 
of these locations would be suitable 
for vapor relief on light hydrocarbon 
process vessels or the needed relief 
area may be divided among them. 
The bottom vapor space might be 
questionable if the liquid level should 
rise above the relief device inlet dur- 
ing a misoperation requiring pressure 
relief. Relief devices located on frac- 
tionating towers may also serve over- 
head receivers and side _ receivers 
venting into the tower, providing no 
block valves exist in the connecting 
lines. On heavy petroleum-fraction 
processing units, both the feed flash 
section and bottom vapor space may 
be objectionable locations as serious 
tar or coke deposits may occur in 
the relief device inlet. 





Operating vessels or accumulators 
which generally operate partly filled 
with liquid should have the relief de- 
vices mounted on top. Among the 
advantages of a top location is the 
removal of non-condensible gases by 
operation of relief devices. This lo- 
cation would satisfactorily care for 
the release of generated vapors. If 
the overpressure cause were an ac- 
cumulation of non-condensible gases, 
the cause would be removed when 
the relief devices operated. 

Operating vessels normally liquid 
full could have the relief device 
mounted at any convenient location 








if the relief requirement is not for 
vapor generation. However, since 
valves have a much greater volumet- 
ric relief capacity for vapor, the top 
position would be preferred as vapor 
generation from fire exposure always 
appears to be a possibility. 


Relief devices may sometimes be 
placed at a particular location on a 
vessel or pressure unit so that they 
are in contact with a less corrosive 
fluid than at an alternate location. 


Relief devices can be installed on 
that portion of a vessel or pressure 
unit at which overpressure is most 
likely to originate to provide rapid 
pressure relief and possibly to elim- 
inate operational upsets further 
downstream in the unit under consid- 
eration. This practice should be fa- 
vored providing other difficulties are 
not introduced. ; 

The installation of relief devices on 
lines to or from a particular vessel 
may be more advantageous and eco- 
nomical. This method of installation 
is permissible provided; a reasonable 
assurance exists that no stoppage 
can occur between the vessel and the 
relief device inlet; and, that the line 
on which the relief device is located 
can provide ample capacity for the 
device. Relief devices should not be 
used on a line from a vessel if this 
line is regularly blinded off between 
the vessel and the device location 
during maintenance periods. 

It is believed that the location of 
relief devices on vapor lines from 
towers is quite satisfactory, provid- 
ing adequate mechanical re-enforce- 
ment is supplied. The vapor line Io- 
cation would normally require that 
relief devices be located at varying 
heights above the ground level as 


Fig. 13 
Franaible 
disc 
installation 





Courtesy Black, Sivalls. & Bryson, Inc. 
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they must be installed ahead of con- 
densing equipment. However, units 
which operate completely filled with 
liquid can have relief devices in- 
stalled on the overhead line at a Io- 
cation relatively close to the ground 
level. Location at ground level per- 
mits considerable saving in inspec- 
tion and maintenance time. 

The overpressure protection re- 
quired on uninsulated pressure ves- 
sels exposed to fire may involve 
many relief devices of large size. An 
installation protecting a group of 
such vessels used to store liquefied 
petroleum gas is shown in Fig. 14. 
The vessels as shown are within in- 
dividual fire walls. Fluid leaking 
from any one tank accumulates only 
around that tank and, should igni- 
tion occur, the other three tanks will 
be submitted to less intense heat. 
Based on this method of reasoning, 
one relief valve, sufficiently large to 
handle the vapor generation within 
one tank and a portion of that with- 
in the adjacent tank, provides pro- 
tection for two tanks. 


Stop Valves at Relief Devices 


The fact that stop valves can be 
used advantageously beneath relief 
devices is recognized by the API- 
ASME Code. The provision in the 
code barring the use of gate valves 
is believed to be unnecessarily re- 
strictive. Whenever gate valves are 
used, they should be of steel con- 
struction and of the rising-stem type. 


There is general agreement among 
petroleum refiners that stop valves 
can be used with no increase in 
hazard, providing certain precautions 
are taken. Vessels provided with 
only the required relief capacity can 
have a stop valve installed in con- 
formance with the API-ASME Code, 
provision 602c of each section. 

The installation shown in Fig. 14 
would conform with the code pro- 
visions. In this figure, the locked- 
open plug valves permit a relief de- 
vice to be served without depressur- 
ing the protected tanks. The valves 
as shown also permit one vessel to 
be removed from service for inspec- 
tion. 

Refiners desiring to install stop 
valves beneath pressure relief appli- 
ances on equipment operating over 
200° F’.. may do so under present code 
provisions. W-602a of the code per- 
mits stop valves between the equip-' 
ment and its pressure relieving de- 
vice where multiple relief devices are 
provided and the stop valves are so 
constructed that they cannot be op- 
erated so as to reduce the pressure 
relieving capacity below that re- 
quired. 

Satisfactory installations of stop 
valves between the vessel and the 
relief devices can be made on ves- 
sels operating above 200° F. and re- 
quiring a single relief device by in- 
stalling duplicate relief devices either 
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Here's A Better Way 
To Read Water Levels 
Of Inaccessible 


Boiler Drums! 
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Use New 


JERGUSON 
TRULEVEL 
GAGES 


For All 
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Reading 
Problems 


ERGUSON TRULEVEL Gages are 

the ideal solution to your problem 
when you need to read boiler water 
level accurately at a distant point, as 
in the case of inaccessible waste heat 
boilers. 


TRULEVEL brings the liquid level 
reading of water, or of any condensing 
medium which you may be using, right 
down where you can see it. Complete 
accuracy of reading is assured by the 
use of a new type datum column, lo- 
cated at thé drum. 


Quick checking at the distant reading 
point is another important feature of 
TRULEVEL, and this is patented and 
exclusive with Jerguson. By simply 
turning the two valve handles on the 
cover it is possible to check gage ac- 
curacy in a matter of seconds. For 
accuracy and safety use the Jerguson 
TRULEVEL. 
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Fig. 14—A relief device installation protecting a group of liquefied petroleum gas 
storage vessels 


on a three-way transflow valve* or 
on two stop valves from twin nozzles 
off the protected vessel. 


Protection Against Corrosion 
And Plugging of the Inlet 
Side of a Relief Device 


The inlet piping to relief devices 
can be safely modified to prevent 
corrosion and serious fouling. A sat- 
isfactory method of preventing corro- 
sion on the under side of a relief 
valve disc is shown in Fig. 15. In 
this figure a 180° loop forms a trap 
which fills completely with liquid. To 
keep the trapped liquid from becom- 
ing corrosive a wash stream enters 
beneath the relief valve and flows 
back into the protected column. This 
wash stream can be a part of the 
top reflux or another suitable stream. 


Frangible discs can be used be- 
neath conventional relief valves to 
protect against corrosion. Satisfac- 
tory results are achieved if the prop- 
er disc material is selected and if the 
disc is replaced in accordance with 
an established inspection schedule. 


Extremely viscous fluids may con- 
geal in the inlet piping to relief ap- 
pliances. A satisfactory precaution 
against this occurrence is in the use 
of external steam tracing and insula- 
tion of the inlet piping and inlet por- 
tion of the relief device. 


Sizing of Inlet Piping 


Pressure drop through inlet piping 
has a two-fold importance in relief 
system design. First, flow capacity 
varies with the pressure drop avail- 
able. Secondly, the operating char- 
acteristics of many relief devices in- 
dicate that improper pressure drop 
on the inlet side may cause intermit- 
tent operation. Conventional spring- 
loaded relief valves have the rate of 
flow affected by the inlet pressure 
drop, since the pressure at the inlet 


*The transflow valve is of special construc- 
tion so that a minimum area equal to that 
of one outlet port up to the combined area of 
both outlet ports is available for flow at any 
position of the valve. 


to the valve will then be below the 
vessel pressure. If an excessive pres- 
sure drop occurs through the inlet 
piping, the valve tends to close pre- 
maturely. As the valve closes, pres- 
sure within the protected equipment 
builds up rapidly and the valve is 
forced open again. This action re- 
sults in what is commonly referred 
to as “chattering.” Chattering creates 
serious vibrational disturbances and 
can result in damage to the relief 
valve parts and possible failures of 
piping connections. Rupture discs 
and pilot-operated valves are not sus- 
ceptible to intermittent operation. 
The rate of flow may also be de- 
creased by large pressure drops 
through the inlet connections. 

For a relief valve having approxi- 
mately 4% blow-down (i.e., one in 
which the valve will snap shut when 
the pressure has decreased to 4% be- 
low the opening or set pressure) 
these recommendations are made: 


1. The pressure drop due to friction 
should not exceed 1% of the allow- 
able pressure for capacity relief. 


2. The presure drop due to the con- 
version of pressure to kinetic energy, 
commonly referred to as_ velocity 
head loss, should not exceed 2% of 
the allowable pressure for capacity 
relief. 











| 


Needle 
Valve 


Liquid 
Wash 


Column 





Fractionating 














Z, From Colum Reflux 





Fig. 15—Liquid seal for corrosion pro- 
tection 
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The new vacuum flash unit shown in the above view 
was built to furnish feed to the Shell Oil Company’s 
twin 15,000-b/d fluid cracking units at their Wood 
River, Illinois, refinery. In designing the new flasher, 
there were three prime considerations, of which ade- 
quate throughput was the first. The second was to 
build a unit capable of long on-stream periods, read- 
ily accessible for maintenance. The third was economi- 
cal construction. 


To meet these requirements, a 30-ft. diam. alloy- 
steel-clad sphere was fabricated to Shell’s general spe- 
cifications, having internal baffling to separate vapor 


SPHERICAL VESSEL 


provides efficient shape for vacuum flasher 


( BEBE” | 


20 MEE mer 





and liquid, and a liquid leg 4 ft. in diam. by 6 ft. 
long, instead of the conventional cylindrical chamber. 
It has a capacity of 35,300 bbls. per day, and is de- 
signed to operate at 60 mm. Hg. absolute pressure. 


This spherical vacuum flasher is one example of 
the many “custom” steel plate structures which we 
are equipped to design, fabricate and erect for the pe- 
troleum industry. Some of the other structures we sup- 
ply to refineries include catalytic cracking towers, re- 
generator towers, refinery drums and stabilizer columns. 
When you need structures like these, write our nearest 
office for details or quotations. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago, 4 2114 McCormick Bidg. 
a a eee 3310-165 Broadway Bidg. 
Stow and, 15 isn aoe ea 2215 Guildhall Bidg. 
Os Angeles, 14............. 1426 Wm. Fox Bidg. 


Atlanta, 3 


Tulsa, 
Houston, 2... 


Birmingham, 1......... 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 

ME Oe 2103 Healey Bidg. 
eas 1527 North 50th St. 
Sern nee: 1620 Hunt Bldg. 
.. .2130 National Standard Bidg. 


Philadelphia, 3..... 1630-1700 Walnut Street Bidg. 
Havana BS aca ashes ...+......402 Abreu Bidg. 
San Francisco, 11....1208-22 Battery Street Bidg. 
A eee 1532 Lafayette Bidg. 


REPRESENTATIVES AND LICENSEES 


Yo Steel Works, Limited, Fort Erie, Ontario, Canada 
Co "s et Chantiers de la Seine Maritime, Paris, France 
C mructions Metalliques de Provence, Arles-sur-Rhone, France 
ompoanla Tecnica Industrie Petroli, S.A. |. Rome, Italy 
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Leopolde Sol & Cia., Reconquista 558, Buenos Aires, Argentina 

Chicago Bridge & Iron Company, Limited, Apartado 1348, Caracas, Venezuela 
Whessoe, Limited, Derlington, England 

Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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the line 
notable Badger 


distillation units 


Latest additions are these three combination 
atmospheric-vacuum distillation units for Gulf 
Oil Corporation: each designed to process 20,000 
barrels per stream day of crude. 


Conventional equipment?—Perhaps. But Badger’s 
meticulous attention to design details resulted in 
units easy to operate and with extreme flexibility 
for varying crude supplies. Efficient construction 
management resulted in the completion of these 
facilities in quick sequence during a period of 
material and labor shortages. 


& SONS CO. Established 1841 


NEW YORK ° SAN FRANCISCO ° LOS ANGELES ° LONDON 









BOSTON 14 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 





A SUBSIDIARY OF STONE & WEBSTER, INC. 
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DO YOU KNOW THESE 


facts 


about 


treating ¢ 


— FACT 1 Mercaptan removal is today’s an- 


swer to deodorization problems. 


FACT 2 Modernizing with the Tannin Solu- 
tizer Process for mercaptan removal yields 
“new refinery” economies in treating and 
blending your finished leaded gasoline. 


FACT 3 Conversion and operating costs are 
extremely low. 


FACT 4 The Tannin Solutizer Process is not 
corrosive. 


FACT 5 The high efficiency of the Tannin 
Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
commercial refinery operation. 


FACT 6 The Tannin Solutizer Process does 
not affect the stability of the gasoline treated. 


FACT 7 Complete Tannin Solutizer process 
engineering service is available—during the 
planning of your unit, at start-up, and there- 
after if required. 


We will welcome the opportunity to work with you on 
your specific problem. The Tannin Solutizer Process is 


licensed under the patent rights of Socony-Vacuum 


Oil Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 


50 West 50th Street, New York 20, New York 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The Technical Survey” 











Odorless Solvents 


HERE has been a trend lately 

toward the production of “odor- 
less” or “non-polar” solvents, and a 
number of firms have shown some 
activity in this field.(1) 

The products falling in this cate- 
gory, which are being introduced fer 
dry cleaning and indoor painting, are 
usually paraffin hydrocarbons as 
free as possible from polar com- 
pounds such as aromatics and olefins. 
Branched chain hydrocarbons ap- 
pear to be preferred. McArdle (2) 
already has pointed out the unique 
viscosity characteristics of these hy- 
drocarbons in comparison with 
others, which makes them particu- 
larly useful as paint thinners. 


In view of the wide expansion in 
alkylation operations during the war, 
and even at present, this type of 
treatment is available to provide 
large quantities of branched paraf- 
fins, if and when they are needed for 
such purposes. In its U. S. Patent 
2,442,011, Phillips Petroleum Co. de- 
scribes a method for producing sub- 
stantially odorless fractions of 
branched chain paraffins, having the 
desired boiling range, particularly by 
a process employing a single frac- 
tionating column. 

For example, it starts with a heavy 
alkylate fraction having an API 
gravity of 50.9° and the following 
distillation characteristics: 


ee  ,  hiwts ee soecsvsnsenes ee 
Se Gia pavenned see ececkecnelwn 378° F 
Mt Ccteptaneiwradeeekeckeatonks 398° F 
MY. Sadie tu Graleradice céima organ wake oar 570° F 
Me (Ge scesecnsearensedsessscec 597° F 


This alkylate is employed as feed 
to a conventional plate type fraction- 
ation column having 20 plates of 
large liquid capacity (as shown in 
Fig. 1). During introduction of the 
feed, the column is operated under 
total reflux conditions. When flood. 
ing of the plates is imminent, intro- 
duction of feed is discontinued and 
Operation of the column under total 
reflux is continued until equilibrium 
is established between liquid on the 
= plates and the vapors in con- 
act. 

Tests of the liquid on the various 
Plates of the column show that the 
concentration of odorous materials 
is highest on the uppermost plates. 
There is a gradual decrease in odor 
m the lower plates, until substan- 
tially all odor is absent from plates 
below the 17th. Liquid on plates be- 
low the 17th is so free of odor that 
distilled water must be employed as 
the standard for comparison. 

The odorless fractions desired are 
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those boiling in the ranges from 390° 
to 430° F., and 430° to 597° F. These 
are obtained by draining selected 
plates of the column below the 17th 
plate. 


Separating Hydrocarbons 
By Adsorbents 


In many, operations (such as those 
outlined above), it is desirable to re- 
move normal paraffins from refinery 
gaseous or liquid hydrocarbons. As 
discussed in a previous article,(3) 
Prof. Barrer of England has been 
successful in making a separation of 
“sieving” or branched and straight 


chain paraffins by means of selective 
adsorption on chabazite.(4) This na- 
tural mineral occurs only to a small 
extent in nature, and various at- 
tempts are being made to synthesize 
a similar product. 


In its U.S. Patent 2,442,191, 
Standard Oil Development Co. dis- 
closes that a mixture of hydrous ox- 
ides of aluminum and silicon with a 
hydroxide or oxide of a group II 
metal, such as calcium oxide, is 
capable of reacting together to give 
a substance exhibiting specific ad- 
sorption capacity for normal paraf- 
fins, if the said oxide and hydroxide 
are heated, preferably with a solution 
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Fig. 1—Conventional plate-type fractionating column having 20 plates of large 
liquid capacity employed by Phillips Petroleum Co. to separate “odorless” sol- 
vents from a heavy alkylate fraction (U. S. 2,442,011) 
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Patent Trends 








of a salt of the group II element, to 
a temperature of 220° to 400° C. 

One such product, produced in a 
pressure bomb, washed with distilled 
water and dehydrated in vacuum at 
500° C, was found to absorb, at 100 
mm. pressure, the following amounts 
of gas, expressed as cc/gm. of prod- 
uct, corrected to 0° C. and 1 atm. 
pressure: 


n-butane’ __iso-butane 
a” 1 ¢andedweapeew en: Mane cae 
230° F. 4.1 0.22 
270° F. 4.1 0.26 
424° F. 2.2 0 
491° F. 1.3 0 


Experimental results indicate that 
the most favorable synthesis condi- 
tions involve employment of high 
concentrations of a group II salt in 
the liquid phase charged to the bomb. 
The solid adsorptive material has the 
empirical formula: 

4CaO - ALO, . 4SiO, 

Another separation method recent- 
ly patented by Sun Oil Co. (U.S. Pat. 
2,441,572) involves the separation of 
aromatics from other hydrocarbons 
by adsorption on silica gel. In con- 
nection with the work, this firm has 
adopted the term “adsorption index” 
which may be defined as the ap- 
parent number of cc’s of the com- 
pound adsorbed by 1 kg. of the ad- 
sorbent when the latter is in equi- 
librium with a solution consisting of 
the compound and the secondary de- 
sorbing agent employed in the proc- 
ess, which solution contains 0.2% of 
said compound by volume. 

The following table gives the ab- 


sorption index of a number of com- 
pounds: 


Adsorption 
Index of 
Primary Secondary Primary 
Liquid Liquid Liquid 
methylceyclohexane 0.2 
carbon tetrachloride | n-heptane | 0.8 
benzene } 8 
ethylene dichloride | 18 
ethyl ether } methyl if 68 
acetone \eyclohexane) 160 
methyl alcohol J | 196 


The patent describes a cyclic proc. 
ess involving treating the mixture to 
be separated, with silica gel to ad- 
sorb the aromatics, washing the ad- 
sorbent with an organic primary 
liquid desorbing agent (of not higher 
than 40 absorption index) to displace 
the aromatics, then washing with a 
secondary desorbing. agent (a sat- 
urated hydrocarbon liquid) to remove 
the primary desorbing agent and re- 
activate the adsorbent for re-use. 


New Cracking Catalyst Yields 
Gasoline Rich in Olefins 


EWER gasoline engines are re- 

quiring higher octane number 
fuel, particularly with respect to road 
rating at moderate speeds. Under 
such conditions, olefins in the fuel are 
especially desirable, at least in the 
lower boiling 50%. 
One patent issued to Gulf Research 
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and Development Co. (U.S. 2,441,- 
974) discloses that the production of 
gasolines rich in olefins is possible by 
the use of a hydrated magnesium 
silicate-calcium silicate cracking cat- 
alyst used with a feed space velocity 
of about 4 volumes per volume of 
catalyst per hour. 


In one case, a Pennsylvania gas 
oil was cracked, using such catalyst, 
at about 950° F., for a total of 36 
cycles, when 23.5% by weight of the 
gas oil was converted, with yields 
being as follows: 


wt. Vol, 

Vields* % % 
SN cicvicnecesesee SRE ne 
DE tent dccanneceoons 0.5 1.3 
errr 0.7 1.6 
Ethylene 0.9 1.2 
Propane 0.3 0.6 
i-Butane 0.1 0.1 
Propylene 1.0 3.7 
n-Butane 0.1 0.1 
i-Butylene 0.6 0.7 
n-Butenes jcethcencecsa 1.2 
Debut. 400° F. E.P. 

CT ccanneeaseanee 18.1 19.8 
Recycle Oil (above 400° F.) 76.5 76.1 
Ce aden deeke+inanseas 0.2 


* Based on charge (100% wt. balance) 


The gasoline had an octane num- 
ber (M.M.) of 78.1 and 83.3 with 3cc 
TEL per gallon. Bromine number 
was 128.3 compared with 3.9 for the 
charging stock. The low amounts of 
gas and coke produced are note- 
worthy. The catalyst is more speci- 
fically disclosed in U. S. Patent 2,- 
163,525. 

References 


(1) Technical Survey, 1948, p. 47,176. 

(2) McArdle, Paint, Oil d Chem. Rev., 5/3/45, 
p. 8. 

(3) Gaylor, Petroleum Processing, 3/47, p. 
186. 


(4) Barrer, Can. Pat. 447,074. 


Selected Patents 


U. S. PATENTS issued from May 25, 1948, 
to June 8, 1948 


U.S. 2,441,962 (Gulf Res. & Dev.) — Cat. 
cracking paraffin wax to produce long-chain 
olefins. 

U.S. 2,442,024 (Gulf Oil)—Cleaning and polish- 
ing coated metal auto surfaces. 

U.S. 2,442,060 (Standard Oil Dev.)—Aromatic 
hydrocarbons of high purity. 

U.S. 2,442,068 (SOD)—Sulfur-chloride treated 
butyl rubber as the gum. 

U.S. 2,442,093 (United Gas Improvement)— 
Pyrolysis of fluid hydrocarbons. 

U.S. 2,442,131 (SOD)—Dehydrogenation cat- 
alysts. 

U.S. 2,442,160 (Socony-Vacuum)—Alkylation. 

U.S. 2,442,218 (Jasco)—lIsoolefin-diolefin in- 
terpolymers. 

U.S. 2,442,221 (SOD)—Alkylation. 

U.S. 2,442,229-30 (Gulf Res. & Dev.)—Sepa- 
rating chlorostyrene from _ chloroethyl-ben- 
zene. 

U.S. 2,442,285 (Shell Dev.) — Dihalogenated 
aliphatics. 

U.S. 2,442,319-20 (Dow Chem.)—Dehydrogen- 
ating olefins. 

U.S. 2,442,342 (S. O. Ohio)—Isopropyl ben- 
zene. 

U.S. 2,442,387 (Socony)—Circulating oil in 
bead-forming tower. 

U.S. 2,442,418 (Phillips Petr.)—Isomerization. 

U.S. 2,442,440 (Texas) Stabilizing raw 
cracked naphtha and producing anti-knock 
gasoline. 

U.S. 2,442,474 (Phillips Petr.)—Purifying fur- 
fural in extractive distillation of hydrocar- 
bons. 

U.S. 2,442,581 (Tide Water Assoc. Oil)—Rust 
preventive. 

U.S. 2,442,643 & 5 (Calif. Res.)—Activating 
BF, polymerization with SO,. 

U.S. 2,442,644 (Calif. Res.)—Controlling vis- 
cosity of olefine polymers (with SO,). 

U.S. 2,442,672 (Shell Dev.)—Rust preventive. 





U.S. 2,442,741 (Cities Service)—High vis: 
damping fluid. 

RE. U.S. 23,005 (Sun Oil)—Separation o; 
drocarbons with silica gel. 

U.S. 2,442,772 (Socony)—Zirconia gels. 

U.S. 2,442,784 (Houdry Process) — Inorg: 





gels. 

U.S. 2,442,828 (Gulf Oil) 
grease. 

U.S. 2,442,878 (Univ. Oil Prods.)—Alkyiat 
aromatics. 


Spongy block 


U.S. 2,442,884 (UOP) — Hydrogel spherical 
particles. 

U.S. 2,442,898 (Phillips Petr.) — Quenching 
fluids. 

U.S. 2,442,958 (Shell Dev.) -—- Polyamides of 


trimethyladipic acid. 

U.S. 2,442,982 (Atlantic Refzg.)— 
with Pb aluminosilicate. 

U.S. 2,443,015 (Guif Res. & Dev.)—Hydrogen- 
ated polyalkyl phenol. 

U.S. 2,443,016 (duPont) — Catalytic ring hy- 
drogenation. 

U.S, 2,443,026 (Texas)—Stabilized grease 

U.S. 2,443,056 (Texas)—Catalyst reactivation. 

US. 2,443,063 (Shell Dev.)—Purifying stearic 
acid. 

U.S. 2,443,079 (Socony)—Synthetic drying oil. 

U.S. 2,443,082-3 (Socony) — Synthetic lubri- 
cants. 

U.S. 2,443,093 (Sun Oil)—Esterification. 


FOREIGN PATENTS (and Applications) 


Brit. Appl. 2476/48 (Shell)—Vinylidene chlor- 
ide. 

Brit. Appl. 2890/48 (Shell)—Rust protective 
compositions. 

Brit. Appl. 2891/48 (Shell)—Ethanol refining. 

Brit. Appl, 3364-5/48 (Anglamol)—Hydrocar- 
bon. 

Brit. Appl. 3367/48 (Anglamol)—Corrosion in- 
hibitor. 

Brit. Appl. 3278-81/48 (Socony) 
and its derivatives. 

Brit. Appl. 3173/48 (Standard Oil Dev.)—Dis- 
infestation of livestock. 

Brit. Appl. 3443/48 (SOD)—Ethy] benzene 

Brit. Appl. 2975/48 (Univ. Oil Prods.)—Re- 
activating finely divided catalyst. 

Brit. Appl. 4135/48 (M. W. Kellogg) 
tion of organic compounds. 

Brit. Appl. 4067/48 (Shell)—Ethyl alcohol. 

Brit. Appl. 4069-72/48 (Shell)—Aldehydes. 

Brit. Appl. 3722/48 (SOD)—Hydrocarbon oils. 

Brit. Appl. 4817/48 (Shell) — Crystallization 
process. 

Brit. Appl. 4538/48 (SOD)—Fischer synthesis. 

Brit. Appl. 4673/48 (SOD)—Olefins. 

Brit. Appl. 5071/48 (SOD)—Control of hydro- 
carbon synthesis. 

Brit. Appl. 8001/48 (Shell)—Hydrocarbon ab- 
sorption separation process. 


Desulfurizing 


— Thiophene 


Separa- 


Brit. Appl. 8002/48 (Shell)—Diallyl ary)- 
phosphonates. 

Brit. Appl. 8132/48 (Shell)—Mixed ethers. 

Brit. Appl. 8133/48 (Shell) -— Non-coherent 
powders. 


Brit. Appl. 8283/48 (Shell)—Metal coating. 

Brit. Appl. 8129/48 (Socony)—Organic com- 
pounds. 

Brit. Appl. 8130/48 
compositions. ‘ 

Brit. Appl. 7898/48 (SOD)—Carbon disulfide. 

Brit. Appl. 8106/48 (SOD)—Catalytic process 

Brit. Appl. 8107/48 (SOD)—Synthesis of or- 
ganic compounds. 

Brit. Appl. 8225/48 (SOD)—Crankcase condi- 
tioning oil. 

Brit. Appl. 8222-3/48 (Texaco Dev.)—Internal 
combustion engines. 

Brit. Appl. 9949/48 (ICI)—Antifoaming com- 
positions. 

Brit. Appl. 9756/48 (Shell)—Cyclic thioethers. 

Brit. Appl. 10009/48 (Shell)—Alcohols. 

Brit. Appl. 10010/48 (Shell)—Bituminous com- 
positions, 

Brit. Appl. 10011/48 (Shell) — Cyclopentane 
carboxaldehydes. 

Brit. Appl. 9728/47 (Shell)—Unsaturated acid 
halides. 

Brit. Appl. 18998/47 (Shell)—Emulsion poly- 
merization. 

Brit. Appl. 19331/47 (Shell)—Conversion 0! 
hydrocarbons, 

Brit. Appl. 931/48 (S. O. Calif.) —-Compounded 
oil, 

Brit. Appl. 1351/48 (Grey) 
leum. 

Brit. Appl. 2554/48 (Stanco)—Highly efficient 
insecticide. 

Brit. Appl. 21272/47 (Christiansen)—Activated 
adsorbing products containing silicic acid. 
Brit. Appl. 3188/48 (Epel et al)—Self-suf- 

ficient fuel. 
Brit. Appl. 1832-3/48 (Kellogg)—Hydrogena- 
tion of carbon oxides. 


(Socony)—Mineral oil 


Synthetic petro- 
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Indust y Wise 


SOLVAY ” Vechnical Service 


FOR 67 YEARS, the aim of SOLVAY has always 
been to produce the finest in alkalies and asso- 
ciated chemicals. 


BUT WE FEEL that another very important part 
of our job is to see that our customers get the 
utmost out of these products . . . to make sure 
they use them properly for best results. We are 
anxious to offer our customers expert knowledge 
and advice on the uses and applications of our 


SOLWAY TWehnical Service 
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products in their particular business . . . and to 
lend a helping hand when some production dif- 
ficulty occurs. 


WHENEVER you're stumped by a production riddle 
involving alkalies and associated chemicals, call 
on SOLVAY TECHNICAL SERVICE with this 
assurance—SOLVAY Technical Service men are 
field specialists who have spent their lifetimes 
in individual industries! Write us about your 


problems in strict confidence . . . there’s 
no obligation on your part. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street New York 6, N. Y. 


BRANCH SALES OFFICES: 
Boston ¢* Charlotte * Chicago * Cincinnati ** Cleveland 
Detroit ° Houston ° New Orleans ¢ New York 
Philadelphia ¢ Pittsburgh * St. Louis °* Syracuse 
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EQUIPMENT PATENT REVIEW 





Floats Indicate Specitic Gravity 
Continuously on Process Streams 











































































































Fig. 1—One form of a continuous specific gravity indicator for hydrocarbon streams 
undergoing process operations (U. S. 2,442,039) 


SPECIFIC GRAviTy of flowing 
streams of hydrocarbons in a proc- 
ess—regardless of temperature and 
pressure conditions—can be indicated 
continuously by a device which util- 
izes the effect of the stream on one 
float versus the effect on a standard 
float suspended on an interconnect- 
ing arm. 

The instrument is shown in par- 
tial cross section in Fig. 1. Two float 
chambers, 1 and 2, attached to the 
underside of housing 3, provide for 
comparison float 8 and standard float 
12. Chamber 2 contains mercury. 
The fluid to be measured flows in 
through inlet 5 to the center of cham- 
ber 1, thence out via both port 6 
and port 7 simultaneously (so as to 
counteract the viscous drag on float 
8). 

The effects of the two fluids—hydro- 
carbon and mercury—on the floats is 
transmitted to float arm 10, which 
is mounted on fixed fulcrum 9 and 
is provided with adjustable counter- 
weight 30. These varying movements 
in turn are transmitted through 
cranks and links, 14, 15, 16, 17, 18, 
19, 20, and 22 to pointer 23 and cali- 
brated dial 25. 

For closer control of these move- 
ments, a temperature compensator 
is provided. Bulb 34 at inlet 5 af- 
fects Bourdon tube 36, which is also 
connected to the dial and pointer 
mechanism by link 21. Additional, 
or substitute, temperature compensa- 
tion is provided by bath 38 ahead 
of entrance 5 and surrounding the 
inlet line for the fluid to be mea- 
sured. 

The unit shown in the figure is 
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designed for fluids in the range of 
about 0.5 to 1.0 specific gravity. The 
invention includes units for other 
ranges. These are provided for by 
different float arrangements. For 
example: fulcrum 9 may be located 
between floats 12 and 8, or in another 
form, the float positions are reversed, 
float 8 being nearest and float 12 
furthest from the fulcrum 9. The 
instrument, of course, can be de- 
signed for recording or control as 
well as indicating purposes. 


The material of construction can 
be any metal with satisfactory cor- 
rosion resistance to the substance 
whose specific gravity is to be mea- 
sured. Float 12 and the guide rod, 


a, 


which are immersed in the mercury, 
should be of a steel or steel alloy 
which will withstand amalgamation 
with the mercury. 

U. S. 2,442,039, issued May 25, 
1948, to William H. Fortney, Bay- 
town, Texas, assignor to the Standa- 
ard Oil Development Co. 


Maintain Reactor Temperatures 
By Electrically Induced Heat 


HEAT INDUCED by high frequency elec- 
trical current can be employed in a 
reactor for endothermic catalytic con- 
versions such as dehydrogenation, de- 
sulfurization, depolymerization, cer- 
tain types of isomerization, and the 
like, so as to maintain optimum tem- 
perature throughout the catalyst 
mass. 

The method, which utilizes no con- 
nections to the heating element with- 
in the reactor shell, is said to pro- 
vide even, easily-controlled heat to 
the entire catalyst bed, a problem 
usually encountered when using con- 
ventional heating coils through which 
some heating medium is circulated. 
The apparatus is shown diagrammati- 
cally in partial cross section in Fig. 


The primary element of the sys- 
tem consists of coils of pipe 5 and 
6, imbedded in the cast refractory 
lining of the reactor shell. It is con- 
structed of pipe or tubing so that 
a coolant may be circulated internal- 
ly for controlling temperatures. Cool- 
ant can be water or some non-con- 
ductive organic material such as oil 
or Dowtherm. Non-conducting pipe 
sections 14 are inserted to prevent 
the high frequency current from pass- 
ing into the cooling system. 

Current is supplied to the coils 
by means of a commercially avail- 
able vacuum tuke oscillator. Fre- 
quencies range from 200 to 3000 
megacycles. 

Secondary, coil or element com- 





COOLANT 
SURGE 



























Fig. 2—Checkerworks 20 and 21 form secondary element in method for heating 


catalyst bed by high frequency current induced heat (U. S. 2,443,428) 
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INSPECT and CLEAN 


"\gnee "Extensible Flame Arresters with “Monel” elements 


RIGHT ON THE TANK! 


Mone! * shows high resistance to vapor fumes found where volatile 
gases are stored. 


That’s one of the reasons why the “Varec” Entrainment Sepa- 
rator Flame Arrester may be obtained with a Monel element. 


But it’s not the only reason. “Varec” builds their equipment so 
you can take it apart easily, get your inspection and cleaning jobs 
over and done with in a hurry. 


Here’s how they’ve fixed things so you can do that—right on the 
tank. First, you take the cover off the unit. (No trouble there; it’s 
fastened with handy wing nuts.) Then you slide the bank out, like 
the drawer in a filing cabinet. Inspect both sides of every sheet, clean 
with a distillate-moistened rag, or a long-bristle brush, or by wash- 
ing with a prepared solution. 


It’s as easy as it sounds, for vapor fumes don’t make much 
impression on Monel. Here’s a metal that’s more than just cor- 
rossion-resistant. It is also dense and smooth. And it stays that way. 
Cleaning is simple—fast—thorough. 


Both stronger and tougher than structural steel, Monel is gen- 
erally a good metal to consider for jobs throughout the refinery. 
Where operating temperatures are not over 500° F., Monel with- 
stands such commonly-met corrosives as sulfuric acid, caustic 
soda, salt water and brine — and dilute concentrations of hydro- 
chloric which result from electrolysis of brine in crude. 


When you’re trying to find a metal that can do a refinery job 
better—or longer—be sure to think of Monel. Remember its strength 
and toughness. Remember that it fights corrosion, abrasion and 
pitting. And if you run into problems involving metal selection, 
remember also to call on Inco for help. Our Technical Service has 
lots of valuable information on file, and will be glad to advise you— 


without bias, cost or obligation. “Reg. U. S. Pat. Off. 





For complete information about the “Varec” 
Entrainment Separator Flame Arrester, write 
THE VAPOR RECOVERY SYSTEMS COMPANY, 
Compton, California. Just mention this ad- 
vertisement and they'll get the full story to 
you promptly. 











THE INTERNATIONAL NICKEL COMPANY, INC. “i@'"™ 


67 WALL STREET, NEW YORK 5, N. Y. 


MO NEL --.- YOUR PARTNER IN PROGRESS 
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USUALLY INSTALLED between vent valve and 
tank, upstream of waste gas burners and open 
vent piping systems, the “Varec” Entrainment 
Separator Flame Arrester is designed to stop 
flame or explosion propagation, and to separate 
and save any liquids entrained in the vapor 
stream. 





AFTER REMOVING COVER and pulling out bank, 
you can easily inspect both sides of every sheet 
in the multiple-plate,flame-arresting grid. Each 
sheet is made of Monel, which is highly resist- 
ant to vapor fumes. Surfaces are readily cleaned. 





MONEL GRID IN CROSS SECTION. Wet free area 
through grid is four times corresponding pipe 
size. Grid design permits greater net free area 
through each passageway. This helps reduce 
surface friction, increases flow capacity, gives 
efficient condensate drainage. (Photos and op- 
erating data courtesy of Vapor Recovery Sys- 
tems Co., Compton, Cal.) 
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Equipment Patent Review 








prises a ferrous metal checkerworks 
20 and 21, which can be supported 
from the top or bottom of the reactor 
or allowed to float in the catalyst 
bed. The checkerworks design is 
such as to provide efficient and uni- 
form transfer of heat to the react- 
ants and still allow efficient flow 
of catalyst and reacting vapors. 

U. S. 2,443,423, issued June 15, 
1948, to Carl J. Helmers, assignor to 
Phillips Petroleum Co., Bartlesville, 
Okla. 





Improve Effects of Quenching 
With Streamlined Injector 


IMPROVED QUENCHING of hot hydro- 
carbon streams—cracking furnace 
effluent for example—without depo- 
sition of excess coke is possible by 
an injection fitting designed to re- 
duce turbulence at the quench point 
to 4 minimum. 

The fitting is designed for quick 
flange-mounting in the furnace 
transfer line. It is shown in Fig. 3. 
Turbulence in the main stream is 
kept to a minimum by employing a 
constant diameter conduit, as shown 
at 16. Flow is from right to left, as 
indicated by the arrow. 

Quenching fluid is admitted via 
ports 19 and channels 17, passing on 
to meet the main fluid stream at 20. 
The angle of channels 17 to the 
horizontal is made as small as pos- 
sible while maintaining good me- 
chanical construction for the fitting. 
This angle, coupled with a flow rate 
of the quenching fluid as slow as is 
practical considering the desired 
cooling effects, reduces turbulence at 
points 20. 

In addition, the quench fluid flows 
downstream close to the walls of the 
transfer line, sweeping these walls 
and preventing deposition of the 
coke or tarry materials whose pre- 
cipitation cannot be avoided. Another 
advantage cited by the inventor for 
the device over conventional Tee- 
designed injectors is that the cooling 
effect is spread over a relatively 
longer section of the transfer line. 

U. S. 2,442,898, issued June 8, 1948, 
to Bernard G. Maguire, Kansas City, 
Mo., assignor to Phillips Petroleum 
Co. 







Outlet Valve Removed Quickly 
By Novel Locking Arrangement 
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Fig. 4—Above locked position, and be- 

low. unlocked position, of a quickly 

detached emergency valve (U. S. 2.- 
442,953) 


A QUICKLY DETACHABLE valve mech- 
anism for use with emergency dis- 
charge valves on tank cars or tank 











Fig. 3—Quenching fluid channels 17 are as close to parallel as is possible with 

















main conduit 16 in improved injector (U. S. 2,442,898) 


— 


trucks is shown to be advantazeous 
should the normal operating mech- 
anism become stuck. It does not re- 
quire the tank contents to be pumped 
out the top manhole nor a workman 
to enter the tank and repair the 
valve while within the compartment. 


The, device is illustrated in two 
views in Fig. 4. Normal operation 
is provided by a pull on cable 30 
which operates through a crank and 
lever arrangement to push disc 21 
upwardly from the seat and open 
the valve. 


In a tank, a connecting line would 
be fastened to ring 50 and extended 
through the top manhole. If mech- 
anism 30 becomes inoperable, a pull 
on this line changes crank arm 47 
to a vertical position as indicated in 
the lower view. This action pushes 
plunger 33 downward; as a result 
the lock bolts 40 move inwardly, out 
of channel 20, and permit the entire 


U. S. 2,442,953, issued June 8, 1948, 
to Howard C. Krone and William 
Meyer, assignors to Wheaton Brass 
Works, Newark, N. J. 





Other Recent Patents 


Space does not permit the 
complete review of all patents 
issued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are 
brief abstracts of those with 
greatest interest: 


Oil-Wax Separator which is especial- 
ly applicable and designed for the 
recovery of wax from slack wax. It 
is a continuous process, said to be 
self-cleaning and occupying a mini- 
mum of plant space. U. S. 2,439,463, 
issued April 13, 1948, to A. H. Ge- 
bauer, assignor to Tide Water Asso- 
ciated Oil Co., Bayonne, N. J. 


Fluid Catalytic Cracking erosion is 
said to he reduced by spraying or 
quenching the catalyst particles in 
the hydrocarbon vapor on its way to 
the separator after leaving the re- 
actor. Preferred as a coating liquid 
is a low boiling range material such 
as kerosine, which is easily renioved 
subsequently. U. S. 2,440,591, issued 
April 27, 1948, to W. K. Lewis, Stand- 
ard Oil Development Co. 


Catalytic Conversion Unit in which 
provision is made for separating the 
undersized catalyst particles and re- 
turning them to the reaction zone 
well below the surface of the cata- 
lyst bed, employing a vertical screw 
conveyor which forces such particles 
into the zone desired. U. S. 2,441,335, 
issued May 11, 1948, to Edward L. 
Sinclair, assignor to Socony-Vacuum 
Oil Co., Inc. 
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]1—Positive Shut-off 

Said to give positive shut-off de- 
spite corrosion or deposits, a new 
valve for refinery service is reported 
to include self-cleaning action, mul- 
tiple seat design, and injection seal- 
ling for emergency conditions. Test 
records of 500 of these valves in a 
large oil refinery are said by the 
manufacturer to prove them satis- 
factory with low maintenance costs. 
Valves are available in % to 10 in. 
sizes with choice of standard flange 
connections. Sellers Injector Corp. 





2—Temperature Control 


The “Gyco-Phen” Electronic Tem- 
perature Control for regulating power 


flow to electrically-heated lab- 
oratory equipment may be _pre- 
set_ to reach and maintain de- 


sired temperatures within the range 
of © to 500° C. Its rated sensitivity 
is plus or minus 0.25° C., although 
external factors may cause a deflec- 
tion of one or two degrees from Se- 
lected temperature. Using an iron- 
cons‘ antan thermocouple, the instru- 
meni needs no charts or calibrations. 
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The dial reads directly in degrees 
C. Inner dial is calibrated in single 
degrees from 0 to 100, while the 
outer dial covers 100 degrees for each 
graduation. Examples of use in- 
clude ovens, hot plates, water baths, 
heating jackets, etc. For refrigera- 
tion control, a unit with a normally 
closed relay is also avaiuable. Manu- 
facturer states immediate delivery 
is assured. Scientific Glass Appar- 
atus Co., Inc. 





3—Flow Measurement 

The “ERDCO” Automatic Liquid 
Balance is said to measure flow of 
any liquid by weight without inter- 
ruption of flow. Originally intended 
for measuring fuel flow to internal 
combustion engines, the balance is 
equally adaptable to flow measure- 
ment of lubricating oils, coolants, al- 
cohols, acids, etc. It may be used 
in the laboratory for constant use 
or for special tests. Determinations 
are independent of physical proper- 
ties or of temperatures of the liquid; 
the instrument measures the time 





Whats 


I LOTTE 





required for a given quantity of liquid 
to flow by balancing against a cali- 
brated weight. The weighing sec- 
tion is in a polished hardwood cab- 
inet with removable glass door. Cab- 
inet is 24 in. high, 18 in. wide, and 
§ in. deep. Control unit is in a flush 
mounting metal housing, with a panel 
size of 9-1/2 x 13-3/4 in. Engineer- 
ing Research & Development Co. 





4—Pipe Bender 



































Bending of large diameter pipe. 
up to 50 in., has been accomplished 
in a new pipe bending machine, which 
engineers state will also handle pipe 
as large as 100 in. diameter. The 
method bends pipe in the hot state 
under hydraulic pressure. It is 
adaptable to a wide range in pipe 
diameters, wall thicknesses, and short 
or long radius bends. Current use 
for the 50 in. pipe is for carrier lines 
in large refinery units. Because pipe 
is bent hot and cooled slowly, stresses 
remain uniform minimizing possible 
effects of stress corrosion, it is re- 
ported. M. W. Kellogg Co. 
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The first cost of these 
modern expansion joints 


is the last 


E. B. Badger & Sons Co. is the 
original and sole manufacturer of 


BADGER Expansion Joints. 


Depenpas_e Badger Packless 
Corrugated Expansion Joints are 
a “lifetime” investment. Once you 
install them in oil, gas and other 
lines, your pipe-expansion prob- 


lems are solved. 


Badger 


PACKLES S§ 


CORRUGATED 


Badger Packless Expansion 
Joints for the Petroleum Industry 
are compact and easy to install. 
They require no more space than 
a flanged fitting. Being made of 
stainless steel and other alloys, 
they resist the corrosive effects of 
the products and processing chem- 
icals handled in oil refineries and 


other petroleum processing plants. 


EXPANSION 


Furthermore, Badger Joints are 
scientifically heat-treated during 
the process of manufacture to 
remove forming stresses. This 
heat-treatment assures greater re- 
sistance to flexing stresses and 
longer service life. 

For complete data on these im- 
proved expansion joints, write for 


Bulletin No. 100, 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 
AGENTS IN PRINCIPAL CITIES 


JOIrntTs 
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What's New! 
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5—Standardized Design 


Be 





The line of Aldrich Multiplex, high- 
pressure pumps has been standardized 
in design to permit use of identical 
wearing parts such as bearings, cross- 
heads, wristpins, and valves, regard- 
less of plunger diameter and number 
of plungers. Pump line includes 8 in. 
in. stroke Triplex, Quintuplex, Sep- 
tuplex, and Nonuplex; and 7, 7%, 
and 8 in, stroke Quintuplex, Septu- 
plex, and Nonuplex Pumps, with 
horsepower ratings ranging from 300 
to 2400. If interchangeability of 
plunger sizes is desired, stuffing box 
linings can also be provided. Aldrich 
Pump Co. 





6—Pinch Valve Control 


A series of automatic controls for 
use with the recently-announced Far- 
ris Pinch Valve have now been made 
available. The Springless Dual Drive 
mechanism differs from conventional 
diaphragm operation in the use of 
two opposing pistons instead of bulky, 
large diameter diaphragms. Loading 
force is maintained throughout en- 
tire stroke rather than proportional 
as in the diaphragm type; this is in 
keeping with the requirements for 
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control in the Pinch type Valve. Vari- 
ous types of pilot controls are fur- 
nished for use with the Springless 
Dual Drive mechanism. Farris En- 
gineering Corp. 





7—Plastic Valve Seat 





PLUG 














GASKET. 






SEAT RETAINER 





— SEAT 


Bopy~ 


Use of a soft non-extruding 
plastic material for seats’. in 
check valves results in the abil- 
ity to ‘withstand high back pres- 
sures without danger of seat dam- 
age, it is said. The new plastic seats 
do not tend to fly to pieces under back 
pressures in excess of 1000 psi.; at 
the same time satisfactory sealing 
is provided at low pressure differen- 
tials. Present applications are for 
pump inlet and outlet valves where 
they are used to prevent flow reversal 
when passing gases into solution. 
Valves are precision made of brass, 
with other metals available on spe- 
cial order. Hoke, Inc. 





8—Boiler Blow-down 


The new Paul Continuous Blow- 
down Valve utilizes a venturi ball 
valve principle to obtain advantages 
in flow characteristics and resistance 
to érosion. With two moving parts 
and no springs, the valve employs 
the Bernoulli Theorem to force a pre- 
cision ball into the low-pressure 
center of the stream, and hence into 
the seat. The body of the valve is 
machined to the shape of a venturi 
tube. The valve tends to close auto- 
matically whenever flow occurs. To 
open the valve, the stem and yoke 
push the ball down, rolling it out of 
the seat and down into a recess, so 
that there is no restriction to straight- 





line flow. Ball and seats are of Stel- 
lite, other parts in high chromium 
stainless steel. Type VBCB, 1500- 
lb. series available in sizes from 4 
to 1 in., conforming with inside di- 
mensions of Schedule 80 pipe. Paul 
Valve Corp. 





9—Drawing Template 


“Flowplanner”’ Engineering Flow 
Plan Templates include such stand- 
ard symbols use in processing indus- 
try as vessel heads, nozzles, various 
types of valves, instruments, pumps 
and compressors, agitators, exchang- 
ers, worms, and furnace coils. Sym- 
bols are provided on set of two trans- 
parent plastic templates each meas- 
uring 0.025 in. thick by 4-3/8 by 
6-7/8 in. Timely Products Co. 





10—Metallic Gaskets 


A. new line of asbestos-filled metal- 
lic gaskets is designed for use in 
liquid and gas service equipment. 
Gaskets will withstand temperatures 
up to 850°F. and pressures up to 
1500 psi. They are fabricated of 
light gage brass, copper, lead, nickel, 
monel, and other ferrous and non- 
ferrous materials, and filled with soft 
asbestos. They will be made in any 
shape or size to meet any specifica- 
tions. Location of bolt holes is held 
to within 0.015 in. tolerance. U. S. 
Gasket & Shim Co. 
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PRITCHARD COOLING TOWERS 
Operate Economically and Efficiently 


Across the nation, Pritchard has solved the 
water cooling problems of many air condi- 
tioning and refrigeration installations. Broad 
engineering experience enables us to meet 
your space limitations and foundation re- 
quirements. Our complete line of “fire zone” 
towers includes: 


Steel frame—masonry exterior 
Steel frame—steel exterior 


Redwood frame~—asbestos-cement 
exterior 


Redwood frame—steel exterior 


Each is designed for its specific job. Fan 
drives selected for most efficient application 
—V-belt drives, right angle speed reducer 
drives, direct motor-fan drives and the patent- 
ed Pritchard SEALDFLOW “* are all available. 


For complete information on cooling 
towers and other Pritchard services, consult 
our nearest office or see Sweets Files, ASH & VE 
Guide, ASRE Data Book and other catalogs. 








* SEALDFLOW 


Pritchard’s patented self- 
ventilated SEALDFLOW fan 
drive (as illustrated at right) 
mounts the motor and gears 
directly on the fanshaft for 
highest efficiency and com- 
plete protection from cor- 
rosive action of saturated 
vapors. Investigate this time 
proven, trouble free fan 
drive! It may be the answer 
to the mechanical problems 
HOLLYWOOD on your present tower. 








THREE FUNCTIONS — Engineering, 




















Construction, Manufacturing-- 
IN FIVE FIELDS—Serving the CHEMI- EQUIPMENT DIVISION 
CAL, GAS, PETROLEUM and 908 GRAND AVE. e KANSAS CITY 6, MO. 





POWER industries as well as 
providing specialized EQUIP- 
MENT for all industries. 
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NEW YORK e CHICAGO e HOUSTON ENGINEERS * CONSTRUCTORS * MANUFACTURERS 

ST. LOUIS @ TULSA e PITTSBURGH 

DALLAS @ DETROIT @ LOS ANGELES e DENVER e ATLANTA e ST. PAUL e SALT LAKE CITY 

EL PASO e@ ERIE e LITTLE ROCK e@ RICHMOND e OMAHA e MEMPHIS e BALTIMORE 
CEDAR RAPIDS @ AMARILLO e PHILADELPHIA e NEW ORLEANS 





























What's New! 





11—Molten Solids Meter 


The new s! am 
jacketed “Fl. w- 
rator” instrumei:: is 
designed for nvas- 
uring flow rates of 
materials with high 
melting points such 
as molten sulfur, 
naphthalene, and the 
like. Remote totali- 
zation, recording 
and control is avail- 
able as well as indi- 
cation at the pri- 
mary element. Meter 
indicating extension 
is furnished with 
steam heating coils 
and the entire meter 
body is jacketed for 100 psig. steam. 
Fischer & Porter Co 








12—-Adjustable Drum Truck 


A new lightweight, general purpose 
hand truck features two chime hooks, 
which are adjustable to lock barrels 
and smaller containers of different 
heights securely in position. Balance 
of truck is such that most of the load 
is carried on the wheels for ease of 
handling. Trucks are regularly fur- 
nished with hollow-center, puncture- 
proof tires, or with aluminum wheels 
where acid and oil resistance is need- 
ed. General Scientific Equipment Co. 





Trade Literature 


13——-Semi-works Pilot Units 

Heat Engineering, Vol. XXIII, No 
2, includes an article on petroleum re- 
fining in semi-works pilot units as 
done in the company’s laboratories 
at Carteret, N. J. Foster Wheeler 
Corp. 


14—Steam Turbines 


Worthington Multi-stage Steam 
Turbines, Bulletin 1961, a 24-page 
booklet covering the Type “S” Tur- 
bine with Oil Relay Governor; in- 
cluding application photographs, and 
detail drawings. Worthington Pump 
& Machinery Corp. 


15—Tube Maintenance 


Airetool, Bulletin 41, 20 pages de- 
scribing complete line of tube clean 
ers, tube expanders, and oil refinery 
specialties, giving sizes, and in- 
structions on how to obtain quota- 
tions or orders. Airetool Mfg. Co. 
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Wolverine seamless, non-ferrous tube— 
representing QUALITY from the ground up 


When we say “from the ground up;’ we mean that literally. Start- 
ing with the virgin copper that emerges from the mines of the 
renowned copper country of upper Michigan, every step of pro- 
duction is so controlled that the ultimate tube destined for your 
use will be recognized as the finest example of tube-making crafts- 


manship—and result in absolute satisfaction in your installation. 





You'll be interested in having a copy of our Brochure K8 which gives 
helpful information about Condenser Tubes. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


INCORPORATED 


MANUFACTURERS OF SEAMLESS NON-FERROUS * TUBING: 


1411 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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RADIANT TYPE 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


120 EAST 41ST STREET, NEW YORK 17, N. Y. 


Representatives: Bethlehem Supply Co., Tulsa ond Houston © Lester Oberholtz, Calif. * D. D. Foster Co. Pittsburgh + Faville-Levolly Corp., Chicago 
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What's New! 





—_—_ 


16—Stainless Tubing 


Trentweld Stainless Tubes, a 16- 
page booklet listing stainless steel 
tubing in sizes from ¥% to 18 in. diam- 
eter and wall thicknesses from 0.007 
to ¢.187 in., also in Inconel, Monel, 
and Nickel alloys; includes tables of 
theoretical weight in lbs. per lineal 
ft., theoretical bursting pressures in 
lbs. Trent Tube Mfg. Co. 


17—Lubricant Additives 


Chemical Additives for Petroleum 
Lubricants, a 20-page educational 
booklet explains in non-technical 
language the “what, why, when, 
where, and how” of additive com- 
pounds for improving lubricants. A 
number of illustrations aid in de- 
scribing this complex subject. Amer- 
ican Cyanamid Co. 


18—Petroleum Equipment 


Dresser Industries, Inc., Who We 
Are, What We Make, How We Oper- 
ate, is a 48-page, pocket-size booklet 
listing and describing the products 
and services. of the 13 operating com- 
panies in the group, manufacturing 
such equipment as storage tanks, 
pumps, compressors, blowers, fittings, 
valves, and heat exchangers. Dresser 
Industries, Inc. 


19—Inert Gas Generators 


How to Make Your Own Inert Gas 
with Kemp Generators, Bulletin I-10, 
describes and illustrates the produc. 
tion of inert gases by generators, 
gives specifications for two _ series 
of models and instructions on their 
use. C. M. Kemp Mfg. Co. 


20—Alloy Valves, Fittings 

Cooper, Catalog 51M, an 80-page 
catalog covering line of corrosion 
resisting Stainless steel valves, fit- 
tings, and accessories. A tab-indexing 
System enables the purchaser to ob- 
tain information on prices, dimen- 
Sions, finished weights, etc. Cooper 
Alloy Foundry Co. 


21—Alloy Tubing 


Properties of Carbon and Alloy 
Seamless Steel Tubing for High Tem- 
perature and High Pressure Service, 
Technical Bulletin No. 6-E, is a spe- 
cial 145 page booklet giving complete 
engineering specifications, test re- 
sult data, and an explanation of fail- 
ures. Readers desiring copies are re- 
quested to write on company letter- 
heal direct to Babcock & Wilcox 
Tube Co., Beaver Falls, Penna. 
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* 
The G-FIN | originated 15 years" 
ago by Griscom-Russell, has demon- 
strated the greatest range of usefulness 
of any heat transfer surface on the 


market. 


These elements are used in more than 
40,800 Twin G-Fin Sections serving as 
heaters, coolers, condensers and heat 
exchangers for a wide variety of liq- 
uids, vapors and gases. They are also 
extensively used in tank heaters, con- 
tactor bundles, and baffled units. 


One reason for this unequalled adap- 
tability of the G-Fin element is its lon- 
gitudinal fins which provide six to eight 
times the external heat transfer surface 
of a bare tube. Another reason is that 
these elements can be applied to stand- 
ard interchangeable sections which can 
be used for many different services. G- 
Fin elements have fully proven their 
dependability over long periods of serv- 
ice and under severe operating condi- 
tions. 


THE GRISCOM-RUSSELL CO., 


285 Madison Avenue, New York 17, N. Y. 


?- poet 


is widely adaptable 
to many kinds of 
SERVICES - FLUIDS - UNITS 


a | ‘ —_— — All 





GRISCOM-RUSSELL 
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Ideas for users and manufac- 
turers of high-temperature refractory 
brick . . . electrical insulators .. . 
burner tips... grinding balls... heat 
transfer pebbles . .. combustion and 
thermocouple tubes . . . and linings 
for furnaces, kilns and towers. 

Ideas for those who need a 
material that holds dimensions accu- 
rately, yet resists extremely high 
thermal, mechanical and dielectric 
stresses. 

Most spark plug bodies today are. 
more than 90% ALCOA Tabular 
Alumina, because this material offers 


This Spar 
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» 


a“ 


Plug Body 





ot of profitable ideas— 


a unique combination of properties. 
It is a dense refractory in the form 
of corundum with: 


Low water absorption: 1% to 4% 
Low porosity: 3% to 13.5% 
High fusion point: 2050 C. or 3722 F. 


High properties in a sintered alumina body— 
*Tensile Strength: Up to 36,000 Ib./sq. inch 


*Compressive Strength: Up to 410,000 Ib. / 
sq. inch 


*Dielectric Strength: Up to 1100 volts /mil. 


ALCOA Tabular Alumina is pre- 
it holds 


rN Recey Wala eve 


shrunk. This means that 


dimensions extremely well during 
firing—a property that often en- 
tirely eliminates the necessity of 
finish-grinding or machining. 

ALCOA Tabular Alumina is 
available as coarse granules or fine 
powder. Let us tell you more about 
this interesting form of aluminum 
oxide. Write to ALUMINUM CoMPANY 
oF AMERICA, CHEMICALS DrvisIoN, 
1780 Gulf Building, Pittsburgh 19, 
Pennsylvania. 


* From “ Westinghouse 
Engineer .“” Mav, 1946 
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What's New! 


22~-Radioactive Chemicals | 
Tracerlog, No. 11, June, 1948, de- | 

scribes a series of packaged radio- 

chemical compounds tagged witn 





Carbon-14, and also includes an ar- 
ticle on the administration and opera- 
tion of a radiochemical laboratory. 
Tracerlab, Inc. 


23—Tube Expanders 

Wiedeke, Bulletin No. 61, gives 
dimensions, ranges, and prices on 
line of adjustable tube expanders for 
rolling small tubes in thin, thick, 
or multiple tube sheets. Gustav 
Wiedeke Co. 


24—Metal Inspection 


Supersonic Reflectoscope, Bulletin 
3001, describes operation and appli- 
cation of a new instrument for non- 
destructive testing of weld and other 
metals, the Type, SRO5 Supersonic 
Reflectoscope. Sperry Products, Inc. 


25—Cathode-Ray Apparatus 


Du Mont Cathode Ray Equipment, 
Form 760, a 12-page bulletin covering 
the tools used in present-day oscillo- 
graphy—cathode ray tubes, oscillo- 
graphs, and accessories, giving speci- 
fications, sizes, power requirements, 
and the like. Allen B. Du Mont 
Laboratories, Inc. 


26—Flue Gas Analysis | 
Davis Continuous Indicating and | Users everywhere are testifying to the out- 
Recording Flue Gas Analyzer, Bul- | s ‘ . Pes. 
his Uk SE. ces x a standing service performed by this general 
purpose semi-metallic packing. DURA PLASTIC 





strument for analysis of flue gas on 
oil, coal, and gas fired boilers. Davis 























Emergency Equipment Co. provides improved sealing for gasoline — water 
ng 27—Tank & Line Heaters | — air — steam — oils and chemicals... 
of Brown Fintube Tank Suction Heat- * No “breaking” when formed around shafts 
ers and Line Heaters, Bulletin 482, | ‘ ; “4 . 
‘. includes drawings, dimensions, and * Remains uniform in shape under maaan satrag 
uae capacities of a line of heaters for * Retains resiliency throughout life of its use 
me tanks or lines, designed to facilitate * Lubricated metallic shreds reduce frictional wear 
vut movement of viscous oils. Brown 
um Fintube Co. 
NY 
N, 
a WRITE TODAY FOR FILE DPPP 
. For Your Convenience . . . describing types and styles 
of metallic and _ semi-metallic 
Business reply cards are in- packings to meet your specific 
cluded in this issue of PETROL- needs. 
EUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What’s New!” You'll find them The 
facing page 793. Just circle 2 PERFEC ; 
the numbers corresponding to DURAMETALLIC SEAL Of0}° 8-10) .0- 0m Een! 
the numbers on the items you’re 
interested in, fill in the bottom KALAMAZOO Ip) premtea 
of the card, and drop it in the 
ans mail. No postage required. MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 
q ROTARY MECHANICAL SEALS and PACKING TOOLS 
948 } 
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Mines Bureau Crude Oil Report 
First of its Type since 1928 


Analysis of Crude Oils from 283 Im- 
portant Oil Fields in the United States, 
R. I. 4289, by C. M. McKinney and O. C. 
Blade, U. S. Bureau of Mines, 8 x 10% 
in., 154 pages. 


This Report of Investigations by 
the Interior Department’s Mines Bu- 
reau represents the first complete 
report since 1928 showing analyses 
of crude petroleum from fields 
throughout the U. S., although a num- 
ber of separate reports according 
to arca or State have been issued. 
Many of these are now out of print. 

It gives detailed analyses from most 
of the fields producing 2500 b/d or 
more. On January 1, 1947, there 
were 340 fields of that size; the re- 
port covers 283 of these fields. Fifty- 
seven fields have been omitted be- 
cause the Mines Bureau did not have 
analyses of the crudes being pro- 
duced. All analyses were made by 
the Bureau’s routine method which 
has been used in the same essential 
particulars for over 25 years. 

No index is provided, but the data 
are given in alphabetical order by 
State, and by field in each State. 
Authors McKinney and Blade are 
chemical engineer and petroleum 


chemist, respectively, with the Mines 






DESIGNED TO SAVE 


YOU 
TIME! 


FLOW 
TEMPLATE 


for pipe and plumbing layouts 
GAS + OIL > WATER « CHEMICALS 


A simple, speedy method for drawing all 
symbols as shown in the American Stand- 
ards Manual 232.2. Constructs group 
configurations without moving T square. 

Precision cut from .040 mathematical- 
quality plastic. Printing is laminated 
between sheets to prevent wearing off, 
Symbol cut outs are beveled. 


Another Timesaver Tomplate ! 
LIST PRICE $3.50 


Write for detailed literature on this and 
other Rapidesign drafting instruments. 
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Copies of all books reviewed here 
may be ordered from the Reader’s Serv- 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 
the price listed, postpaid, unless indi- 
cated otherwise. Ohio purchasers please 
add 3% tax. U. S. Government publi- 
cations should be ordered direct from 
the Superintendent of Documents, Wash- 
ington, D. C. 











Bureau’s Petroleum Experiment Sta- 
tion at Bartlesville, Okla. 

Readers may obtain the book free 
of charge direct from the Bureau of 
Mines, Publications Section, 4800 
Forbes St., Pittsburgh 13, Penna. 


Translate and Publish Study by 
Germans an Engine Lubrication 


Wear and Lubrication of Piston Rings 
and Cylinders, by Dr. Reemt Poppinga; 
5% x 8% in., 201 pages, indexed, stiff 
cloth binding, published by the American 
Society of Lubricating Engineers, $3.00 
to members, $3.50 to non-members. 


Originally published by the So- 
ciety of German Engineers, Inc., in 
Berlin in 1942, Wear and Lubrication 
of Piston Rings and Cylinders has 
now been translated from the German 
and published by the ASLE through 
arrangement with the Office of Alien 
Property of the Department of Jus- 
tice. 

The book covers much of the work 
done in Germany as well as other 
European nations in this particular 
field, but concerns itself primarily 
with work under the sponsorship of 
the Institute for Motor Transport of 
the Technical University of Dresden 
and also by the Reich Ministry of 
Transport. For that reason it should 
be of considerable interest to lubri- 
cation engineers in this country. 

The work described covers investi- 
gation of three major factors: the 
effect of material structure, the in- 
fluence of the lubricant, and the in- 
fluence of engine operating conditions, 
upon wear. As to suitable methods 
for appraisal of oils for motor lubri- 
cation, it is interesting to note that 
the Germans agree generally with 
engineers throughout the world that 
no satisfactory laboratory tests have 
as yet been developed as good substi- 
tutes for actual testing of lubricants 
in engines under variably controlled 
operating conditions. 

The book was translated from Dr. 
Poppinga’s original text by Dr. Ed- 
mund Kurz of Queens College, Flush- 





ing, N. Y. Dudley D. Fuller of Co\um- 
bia University served as technical 
adviser. It was produced by the pho- 
to-offset method of printing 


‘rom 
typewritten copy and is on the whole 
a good job, clearly reproduced and 


easily read. In an extensive hibliog- 
raphy, the listings are given in the 
language in which they were orig- 
inally published, either German or 
English. 


Standards Compiled on Paint, 
Varnish, and Related Products 


ASTM Standards on Paint, Varnish, 
Lacquer, and Related Products, prepared 


by Committee D-1; 6 x 9 in., 565 pages, 
heavy paper binding, illustrated, $4.35 
(December, 1947). 


Both as users of paint products 
and as suppliers of some paint manu- 
facturing raw materials, petroleum 
technologists will find the latest com- 
pilation of ASTM Standards on Paint, 
Varnish, Lacquer, and Related Prod- 
ucts of value. 

Standards — tentative, proposed, 
and adopted—are given for pigments, 
drying oils, paint driers, thinners, 
shellac, varnish, varnish materials, 
lacquer and lacquer materials, traf- 
fic paint, general paint tests, paint 
weathering tests, putty, naval stores, 
and miscellaneous classifications. 





MEETINGS 
- .- for the Oil Man 











AUGUST 


18-20, Society of Automotive Engineers, West 
Coast meeting, St. Francis Hotel, San 
Francisco. 

30-Sept. 3, American Chemical Society, 114th 
a oe Eastern session, Washing- 
ton, 


SEPTEMBER 


6-10,’ American Chemical Society, 
tional meeting, Midwest session, Jefferson 
Hotel, St. Louis, Mo. (NOTE—this session 
of the 114th national meeting will include 
meetings of the Petroleum Chemistry Divi- 
sion.) 

13-17, Third Instrument Conference and Ex- 
hibit, Convention Hall, Philadelphia. 

13-17, American Assn. for the Advancement 
of Science, centennial meeting, Washington, 
D. C. 


114th na- 


13-17, American Chemical Society, 114th na- 
tional meeting, Western session, Portland, 
Ore, 


15-17, National Petroleum Assn., Hotel Tray- 


more, Atlantic City, N. J. 

15-17, American Institute of Chemical En- 
gineers, regional meeting, French Lick 
Springs, Ind. 

20-22, National Butane-Propane Assn., Chi- 


cago. 

27- 28, Independent Petroleum Assn. of Ameri- 
ca, Plaza Hotel, San Antonio, Texas. 

27-Oct. 1, National Plastics Exposition, Grand 
Central Palace, New York. 


OCTOBER 

4-9, American Gas Assn., annual convention, 
technical section, Ambassador Hotel, Los 
Angeles. 

8, California Natural Gas Assn., 23rd annual 
fall meeting, Ambassador Hotel, Los An- 
geles. 

11-13, National Lubricating Grease Institute, 
16th annual convention, Edgewater Beach 
Hotel, Chicago. 

12-16, National Chemical Exposition, Coliseum, 
Chicago. 
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It’s the manifold line connecting standard cone 
roof tanks to a Graver Expansion Roof tank. 
Progressive refiners (and terminal operators) 
have found this “party line” the perfect solution 
to their vapor loss problems. 


A closed system is formed with a single Ex- 
pansion Roof tank and as many as eight cone 
roof tanks using the manifold line. As vapors 
expand due to rises in temperature or as they 
are displaced during filling operations, they 
travel through the manifold line into the vapor 
space of the Expansion Roof. The roof rises to 
accommodate these vapors and venting to the 
atmosphere is prevented. 

When temperatures drop or pumping out 
takes place, the vapors travel back to the vapor 
spaces of the various tanks and the roof de- 
scends. There is no breathing in of moisture 
laden air. 


PHILADELPHIA e CHICAGO -« 
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PARTY LINE—REFINERY STYLE 


CATASAUQUA, PA. -« 


For details on applying the “party line” sys- 
tem to your petroleum storage facilities, write 
today. 

FABRICATED PLATE DIVISION 


GRAVER TANK & MEG.CO.INC. 


East Chicago, Indiana 





Graver offers a complete service to the petroleum industry. 
ding Expansion Roof Tanks, Floating Roof Tanks and 
2 vessels. In addition, Graver is prepared to furnish 
ized steel plate work such as fractionating columns — 
one vessels as well as stainless and alloy fab- 

conditioning equipment of all types; and 
eneral Construction Division is prepared to 
if installation and erection work: ee 









HOUSTON « 





SAND SPRINGS, OKLA; 
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PERSONALS 





Petroleum Technologists in the Headlines 








Dr. C. E. Bransky, assistant gen- . 


eral manager of the manufacturing 
department, Standard Oil Co. (In- 
diana), Chicago, will retire from 
active duty Sept. 
1 after more than 
38 years’ service 
with the com- 
pany. He joined 
the company in 
1910 as research 
chemist at Whit- 
ing after receiv- 
ing his Ph.D. de- 
gree from Johns 
Hopkins Univer- 
sity. After four 
years in the 
chemical labora- 
tory, he became 
assistant superintendent of the paraf- 
fine department, and later super- 
intendent. In 1931 he was promot- 
ed to manager of the Whiting re- 
finery and in 1934 transferred to 
Chicago as assistant general man- 


Dr. Bransky 





ager of the manufacturing depart- 
ment. 

Dr. W. J. McGill, manager of the 
Whiting refinery, was promoted to 





Dr. McGill Mr. Ducommun 
the new position of superintendent, 
manufacturing operations, in the 
Chicago office, in a reorganization 
of the manufacturing department in 
the general offices. He is an alum- 
nus of University of Michigan and 


ERIE SPECIAL BOLTING 





FOR HEAVY MACHINER 


FOR over 30 years 
ERIE has specialized 
in the manufacture of 
high quality bolting. We 
use the very latest 
equipment for heat 
treating, machining, 
grinding and thread- 
ing. We are certain 
that we can produce 
better bolting at a sav- 
ing to you because we 
are specialists —send 
us your bolting speci- 
fication for our esti- 
mate. 
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A DEPENDABLE SOURCE OF HIGH QUALITY BOLTING FOR RAILROADS, REFINERIES, DIESELS, 
FARM MACHINERY, EXCAVATING EQUIPMENT AND ALL TYPES OF HEAVY MACHINERY. 


9 
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SUBSIDIARY OF BARIUM STEEL CORPORATION 


Emre, Pa. 


Sam STUDS » BOLTS > NUTS “~\ ~\ ALLOYS « STAINLESS * CARBON + BRONZE 
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joined the company in 1924 as chem- 
ist at Whiting. In 1928 he was 
transferred to the Wood River, Tll., 
plant as lubricating works assist- 
ant and became respectively gen- 
eral foreman of _ the lubricating 
works, assistant general superintend.- 
ent, general superintendent and man- 
ager in 1942. He was transferred to 
Whiting as manager in 1946. 

J. C. Ducommun has been promot- 
ed to manager at the Whiting refin- 
ery of Standard Oil Co. (Indiana), 
succeeding Dr. McGill. An alumnus 
of the University of Iowa, he joined 
the company in 1929 in its engi- 
neering department at Whiting. He 
organized the engineering inspection 
department in 1932, in 1934 became 
assistant general foreman of the 
pressure still department and three 
years later general foreman of that 
department. He became assistant su- 
perintendent of the light oils divi- 
sion in 1943 and assistant general 
superintendent of the Whiting re- 
finery in 1944. 


* * * 


L. L. Davis is manager of Conti- 
nental Oil Co.’s newly created de- 
velopment and research department 
at Ponca City, Okla. He will co- 
ordinate this type 
of activities from 
all departments 
of the company. 
Prior to his pres- 
ent appointment 
he was supervisor 
of technical serv- 
ices of the manu- 
facturing depart- 
ment. 

Born in Kan- 
sas, Mr. Davis 
moved as a boy 
to Bellingham, 
Wash., and re- 
ceived his M.S. degree in chemica! 
engineering from the University of 
Washington in 1917. His first job in 
the petroleum industry was with 
Crew-Levick Co., a Cities Service sub- 
sidiary, as trainee in, refinery opera- 
tions at Warren, Pa. In 1918 he 
was transferred to Tulsa as technical 
assistant to the general superintend- 
ent in charge of Cities Service re- 
fineries in the Mid-Continent. 


In 1921 he went with Pierce Oil 
Corp., a Sinclair subsidiary, as tech- 
nical assistant to the manager of 
manufacturing. He established 4 
laboratory for the company at Sand 
Springs, Okla., one of the first in the 
southwest for petroleum research 
and development. He joined ©on- 





Mr. Davis 
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A Petreco Electric Desalter doesn't exactly shake out the salt, but it sure gets 
rid of it-right now. Most Petreco desalters are getting 90% or better removal— 
98, 99 and 100% removal efficiencies are not unusual. Desalting eliminates the 
nuisance of frequent refining shut downs caused by salt plugging, hard coking 
and HCl corrosion. Desalting insures greater capacity, longer runs, and smoother 
operations. If you’re having any salt difficulties, get in touch with us. We've 
helped some mighty good refining men shake the salt problem out of their hair. 
The Petreco process is not expensive; a Texas refiner recently figured his 
Petreco desalter paid off in less than six months. Get in touch with a Petreco 
engineer—he’ll show you the figures! 


PETROLEUM RECTIFYING {21 or Cc 


530 West Sixth Street, Los Angeles 14, Calif. 






Courtesy Union Oil Company of California 
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DEHYDRATING 


. STRONG* 70 Series Traps 


-el 
give better service: 


Look to these five reasons for long, trouble-free service in 
STRONG 70 Series Traps: 
1. Valve and seat guaranteed leakproof for one year—made 


of STRONG's patented, wear-resistant Anum-Metl; 


. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 

3. One piece bucket—-stainless steel, no welds; 

4. Turbulence avoided, choking minimized, 25% greater 

capacity—with STRONG's exclusive Hi-Cap orifice; 

5. No dribbling, quick, full opening—high ratio leverage. 
STRONG in-line 70 Series Traps are available in sizes from 
9" to 1’, semi-steel construction. STRONG’s “two-in-one”’ 
blast trap with integral thermal air vent is also available in 
the 70 Series (see cut below). 

Catalog No. 67 describes these traps in detail along with 
other STRONG traps. Write today. 
*Trademark Reg. U.S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 
® to 1392 West 3rd Street Anum-Met 
mane Cleveland 13, Ohio 


Reg. Trode Mark 


Reducing Valve Blast Trap Strainer 


Ae) Key 


- al 





Personals 





——, 


tinental Oil Co. in 1927 as technician 
and assistant superintendent . the 
Ponca City refinery. He becar: act- 
ing general superintendent in 1928, 
was promoted to supervisor of the 
process division in 1929 and ha since 
been supervisor of technical ; Vices 
of the manufacturing department. 

One of Mr. Davis’ first assignments 
with Continental was to organize a 
process laboratory and from that has 
grown the present system of 9 lab- 
oratories which are to be expanded 
in the program of the new research 
and development department. 

G o cod 


Dr. John Happel, chemical engi- 
neer with Socony-Vacuum Oil Co., 
Inc., has joined the Chemical Engi- 
neering Department staff of New 
York University’s 
College of Engi- 
neering as Pro- 
fessor of Chem- 
ical Engineerinz. 
His new duties 
will begin Sept. 1. 

He received his 
B.S. degree and 
his M.S. in Chem- 
ical Engineering 
Practice at Mas- 
sachusetts Insti- 
tute of Technol- 
ogy and this June 
received his Dr. 
of Ch.E. degree at Polytechnic Insti- 
tute of Brooklyn. He organized and 
taught graduate courses at the latter 
institution. His entire 16 years of 
industrial experience has been with 
Socony-Vacuum, first at their Brook- 
lyn laboratories. During the war he 
served on the Technical Advisory 
Committee of the Petroleum Indus- 
try War Council and later was a mem- 
ber of the Neches Technical Commit- 
tee, which handled the design and 
initial operation features of the huge 
butadiene plant at Port Neches. 

* a” * 

James J. Donnelly, Paulsboro, N. J., 
and F. A. Angona, Dallas, are recip- 
ients of fellowships awarded by Soc- 
ony-Vacuum Oil Co., Inc., and will 
receive leaves of absence from the 
company’s laboratories with full pay 
to study for their doctor’s degrees. 

Mr. Donnelly, a native of Philadel- 
phia, graduated from Villanova in 
1943, and has been in the Paulsboro 
Research and Development Labora- 
tories for over two years and was 
previously in the Navy. He plans 
to attend the University of Delaware 
to study the fundamentals of com- 
bustion. 


Mr. Angona graduated in 1942 from 
the University of California at Los 
Angeles, majoring in physics. He 
has been with the Field Research 
Laboratories of Magnolia Petroleum 
Co., a Socony-Vacuum affiliate for 
two years and was previously in the 


Dr. Happel 
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Personals 





Navy. He plans to study mechanics 
and hydrodynamics as related to oil 
production at the California Institute 
of Technology. 


* * * 


Roy J. Diwoky has been made as- 
sistant general superintendent of 
the Whiting refinery of Standard Oil 
Co. (Indiana). A native of Iowa he 
received his B.S. 
and M.S. degrees 
in chemical en- 
gineering at 
the University of 
Iowa. He joined 
the Indiana 
Standard in 1935 
as member of 
the technical 
service staff of 
the research de- 
partment. at 
Whiting, where 
he became group 
leader in 1939. 

In 1940 Mr. Diwoky was trans- 
ferred to the manufacturing depart- 
ment at Whiting as assistant gen- 
eral foreman of pressure stills in the 
light oils division. He became tech- 
nical assistant to the executive man- 
ufacturing staff in the general of- 
fices in Chicago in 1943, assistant 
superintendent of the light oils divi- 
sion at Whiting in 1945 and in 1947 
was appointed superintendent of the 
Whiting projects division. 





Mr. Diwoky 


Dr. R. F. Faull has been named 
to the newly-created position of man- 
ager of the La Habra, Cal., oil field 
research laboratory of California Re- 
search Corp.,sub- 
sidiary of Stand- 
ard of California. 
The company’s 
two oil field re- 
search units, at 
Whittier and La 
Habra, are being 
combined into 
one organization, 
with headquar- 
ters at La Habra. 

Dr. Faull holds 
B.S. and Ph.D. 
degrees in chem- Dr. Faull 
istry from the 
University of California and joined 
Standard in 1937 in its research and 
development department, the prede- 
cessor of California Research Corp. 
His most recent position, to which 
he was appointed in 1945, was super- 
visor of the refinery technology and 
technical service division at the 
Richmond Laboratories of the re- 
search subsidiary. 

Assisting Dr. Faull in his new 
work will be Walter C. Dayhuff, tech- 
nical assistant in charge of adminis- 
trative functions and surface proc- 
essing research, and Dr. M. B. Stand- 
ing, division supervisor in charge of 
research on drilling and production. 





| 
| 
| 
| 
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CLASSIFIED 


Situations Open 


WANTED: Draftsmen with experience, pre- 
ferably in oil refining. Age 20-40. Good sal- 
ary. Opportunities for advancement. Write, 
stating qualifications, to Mr. E. G, Glass, Jr., 
The Standard Oil Company (Ohio), 1780 Mid- 
land Building, Cleveland 15, Ohio. 


WANTED: Piping designers with 5-10 years’ 
experience, preferably in oil refining. Age 25- 
40. Salary over $5,000 per year. Opportuni- 
ties for advancement. Write, stating qualifi- 
cations, to Mr. E. G. Glass, Jr., The Standard 
Oil Company (Ohio), 1780 Midland Building, 
Cleveland 15, Ohio. 








POSITIONS OPEN 


Large independent oil company has a 
number of desirable openings in its 
Refining Division for qualified indi- 
viduals of five to fifteen years experi- 
ence in refining field as follows: 


1. Supervision—thermal and catalytic 
cracking 


2. Supervision—modern lube oil re- 
finery, propane, M.E.K., phenol 


3. Supervision — 
maintenance 


general refinery 


4. Equipment Inspectors 


Applicant please supply resume of ex- 
perience, photo and expected salary in 
initial reply. 

BOX NO, 23 





Classified Rates 


‘‘For Sale,’’ ‘‘Wanted to Buy,’’ ‘‘Help 
Wanted,’’ ‘‘Business Opportunities,’’ 
‘*Miscellaneous’’ classifications, set in 
type this size without border—20 cents 
a word, Minimum charge, $5.00 per in- 
sertion. 





‘*Position Wanted’’—10 cents a word. 
Minimum charge $2.00 per insertion. 

Advertisements set in special type or 
with border—$7.00 per column inch, 

All classified advertisements are pay- 
able in advance. 
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95% Operating Performance Means 
Urgent Need for New Plant Steel 


HE HIGH OPERATING RATE consistently main- 

tained in U. S. refineries, as high in some weeks as 
95% of crude charging capacity, is a tribute to the re- 
sourcefulness and ingenuity of the plant staffs and 
crews. At the same time it carries its own message to 
the effect that the refining industry’s plant construction 
program should be expedited by all means possible, if 
further increases in product demand are to be met. 

The nation’s refineries have been run for two years 
at 90% and better of crude charging capacity, as com- 
pared with 85% in the immediate postwar period and 
an even lower rate in the prewar period. In recent weeks 
the rate has been even higher. The practical effect has 
been the same as adding new plant capacity. For ex- 
ample, crude runs to stills for the first four months of 
1948 were at the average rate of 5,407,000 b/d. This was 
630,000 b/d more crude run than for the same period in 
1947; it was an increase of nearly 700,000 b/d from aver- 
age runs for all of 1945. Even more impressive, it is an 
increase of 1,547,000 b/d in crude charged to stills since 
the last prewar year, 1941. 

This high operating rate the refineries have main- 
tained has made it possible for the industry to supply 
the increased volumes of gasoline and distillate fuel 
products so sorely needed over the past year. 

This additional crude charge capacity has been secured 
to only a very small extent by building new crude dis- 
tillation units. Mostly it has been gained by eliminat- 
ing plant bottlenecks, using obsolete units, converting 
other facilities to crude distillation and by other means 
individual to the plant, to provide for running more 
crude to stills. 


However, the point has been reached where any fur- 
ther material increases in refinery output can only be 
secured by installing new additional plant capacity. Crude 
runs of close to 6,000,000 b/d will be required by the end 
of 1950, according to the best estimates, to meet prod- 
uct demand. Plant capacity of around 6,600,000 b/d will 
be required if 90% performance is met. 


If refiners are to continue meeting this ever-increas- 
ing demand, they are going to need every pound of the 
909,000 tons of steel which the industry has requested be 
allocated it annually. They are going to need it not only 
for the construction of new equipment, but also to main- 
tain and repair existing equipment which is rapidly ap- 
proaching the limit of its endurance. 


Liaison with the Schools 


ober OHIO OIL CoO. has inaugurated a plan by 
which its director of personnel will spend part of 
his time officially at Wooster College, in Ohio, as a 
“career counsellor” for the benefit of the student body 
in general. While not the primary objective, this plan 
might prove to be the means for bettering relations with 
a most important segment of the public, on behalf of the 
petroleum industry and in fact industry in general. 


The oil company executive will teach no classes nor 
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give grades to students. His function on the campus will 
be to apply on behalf of those students who consul: him 
his experience in furnishing vocational advice and in- 
formation about business and industry, and to aid in plac- 
ing students upon graduation. 


Even with the refining companies who regularly take 
on a large number of the graduates of the professional 
schools, in most cases their direct contact is limited to 
the short time someone visits the schools once or twice 
a year to interview certain students with a view to hir- 
ing them. The companies benefit greatly from the fun- 
damental training in their professions which these new 
men bring them. They could well consider some plan to 
provide the students, in return, with the means for ac- 
quiring some general knowledge of the functioning of in- 
dustry while they are still on the campus. That would 
be sound public relations. 


Bureau Is Its Best Salesman 
On Synthetic Fuels Program 


NE ALMOST TURNS to the back page of the “pros- 

pectus” to look for the application to buy stock 
when reading a so-called scientific paper by Bureau of 
Mines officials on the development of synthetic liquid 
fuels manufacture in this country, so glowing is the fu- 
ture presented for synthetic fuels as compared with 
that for petroleum. 

A paper by R. A. Cattell, Acting Chief, Oil Shale Re- 
search and Demonstration Plant Branch, and J. D. Do- 
herty, Assistant Chief, Office of Synthetic Liquid Fuels, 
of the Bureau, presented before the Pennsylvania Grade 
Crude Oil Assn., sums the entire program up in neat 
round numbers in two paragraphs: 


“If private industry were to establish a synthetic-fuel 
industry adequate to produce 2,000,000 bbls. of oil and 
gasoline daily—half from coal and half from oil shale— 
the total steel required would approximate 10-12,000,000 
tons, considerably less than previous estimates. Daily re- 
quirements for raw materials would total 500,000 tons 
of coal and 1,500,000 tons of oil shale. Coal being more 
difficult to mine than shale, 60,000 men would be re- 
quired for the coal mines, as compared to 30,000 for 
the shale operations. Combined manpower requirements 
for the plants would approximate 200,000 men. 


“Production costs would range from 6c a gallon for 
heating oil to 15c a gallon for gasoline, and the prod- 
ucts obtained would total 700,000 bbls. of heavy fuel 
oil, 300,000 bbls. of light fuel and diesel oil and 1,000,000 
bbls. of gasoline daily”. 


It’s just as simple as that—until you come to an of- 
ficial report on a portion of the oil-shale project at 
Rifle, Col. Discussing only the work of the Mining Di- 
vision of the oil shale project it is stated: “Considerable 
major research remains to be done on drilling and blast- 
ing problems, on integrating breaking of the shale with 
loading and haulage, and in establishing costs’. But not 
many of the public, nor even of the petroleum industry, 
will read the latter report. 
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ALKY LATION 
ANHYDROUS HYDROFLUORIC ACID 


Grades or Strengths: 99.0% HF min. (one grade only) 
Packing: Steel Cylinders, Tank Cars 


SULFURIC ACID 
Grades or Strengths: Standard 
66° Baume—93.19% H2SO4 
99% H2SO4 
Diamond—66° Baume 
Sulfuric Acid, Crystal—66° Baume 
Packing: Tank Barges, Steel Tank Cars, Steel Tank Trucks, Steel 
Drums, also Carboys 


OLEUM 

Grades or Strengths: 15% free SO3 (103.38% H2SO.) 
20% free SOz (104.5% HeSO.) 
65% free SO3 (114.38% H2SO.4) 

Packing: Steel Drums, Tank Cars, Tank Barges 


POLYMERIZATION or ALKYLATION 


FLUOSULFONIC ACID—HO:SO>2F (HSO¢F) 
Grades or Strengths: Min. Content 98% Fluosulfonic Acid 
Packing: Steel Tank Cars, Steel Drums 


BORON TRIFLUORIDE, Ether Complex 

Grades or Strengths: 47.88% min. BF 

Packing: 5, 20 and 55 Gal. Drums; for Bulk Quantities write Baker & 
Adamson Products, General Chemical Division, Allied 
Chemical & Dye Corporation, 40 Rector St., N. Y. 6, N. Y. 





SULFONATION 
SULFURIC ACID 
OLEUM 
SODIUM SULFATE, Anhydrous 


Grades or Strengths: Standard, approximately 99.5% NazSO4 
Packing: Multiwall Paper Bags 





ISOMERIZATION 


MURIATIC ACID (Hydrochloric) 


Grades or Strengths: Standard—18°, 20°, and 22° Baume 
Packing: Rubber-lined Tank Cars, Rubber-lined Tank Trucks, also 
Carboys 





D RGENTS 


SODIUM METASILICATE 


Grades or Strengths: Granular, thru 10 mesh; Powdered, 90% thru 
40 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


DISODIUM PHOSPHATE 


Grades or Strengths: Anhydrous 
Packing: Multiwall Paper Bags, Fibre Drums 
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‘CHEMICAL USERS” GUIDE 


General Chemical Products 


The products advertised herein are commercial chemicals having various uses, some ot which may 
be covered by patents, and the user must accept full responsibility for compliance therewith, 


Sater & Ace 


- = < wu 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany « Atlanta « Baltimore ¢« Birmingham « Boston « Bridgeport « Buffalo « Charlotte « Chicago 
Cleveland « Denver « Detroit « Houston « KansasCity « LosAngeles * Minneapolis * New York 
Philadelphia ¢ Pittsburgh « Portland (Ore.) « Providence « San Francisco « Seattle « St. Louis 
Wenatchee and Yakima ( Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited « Montreal « Toronto » Vancouver 





for the Petroleum Industry 


TRISODIUM PHOSPHATE 

Grades or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Standard, thru 20 mesh, 
15-25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh 

Packing: Multiwall Paper Bags, Fibre Drums 


TETRASODIUM PYROPHOSPHATE 

Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 

Packing: Multiwall Paper Bags, Fibre Drums 


TREATING AGENTS 


ALUMINUM SULFATE 

Grades or Strengths: Standard-Lump, 34”-2%2” approx.; Ground, 
thru 8 mesh, 95% thru 10 mesh; Powdered, 97% 
thru 100 mesh; also lron-Free Grade 

Packing: Multiwall Paper Bags, Carloads in Bulk. 


SODIUM SULFATE, Anhydrous 





ACIDIZING 
MURIATIC ACID (Hydrochloric) 


MUD CONDITIONING 
SODIUM SILICATE 


Grades or Strengths: Clear and Opalescent Grades in a wide range 
of viscosities ranging from 38° to 60° Baume 
Packing: Steel Drums, Tank Cars, Tank Trucks 


DISODIUM PHOSPHATE 
TRISODIUM PHOSPHATE 
TETRASODIUM PYROPHOSPHATE 











OTHER CHEMICALS _ 


AQUA AMMONIA 

SODIUM FLUORIDE 

NITRIC ACID 
HYDROFLUORIC ACID, 60% 
OTHER HEAVY CHEMICALS 


CATALYSTS and SPECIAL CHEMICALS 


Companies requiring catalysts, addition agents, inhibitors, or other 
special chemicals ‘‘tailor-made"’ for their individual processes are 
invited to consult with General Chemical on their requirements. The 
same progressive research, technological ‘know how,"’ and prac- 
tical experience that has found the answer to so many petroleum 
chemical problems during General's long service to the Industry 
may provide the solution to yours, too. 
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SUPERIOR 
FABRICATING 
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